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Text :
RECORD OF DECI SI ON COVMCODORE SEM CONDUCTOR GROUP SUPERFUND SI TE
DECLARATI ON

SI TE NAMVE AND LOCATI ON

Commodor e Sem conductor Group Superfund Site
Lower Providence Townshi p, Pennsyl vani a

STATEMENT OF BASI S AND PURPCSE

Thi s deci si on docunment presents the selected renedial action for the Conmobdore Sem conductor G oup Superfund
Site ("the Site"), located in Lower Providence Townshi p, Mntgonery County, Pennsylvania. The renedial
action was selected in accordance with the Conprehensive Environnental Response, Conpensation, and Liability
Act of 1980 ("CERCLA"'), as anended by the Superfund Anendnents and Reauthorization Act of 1986 ("SARA') and
to the extent practicable, the National O and Hazardous Substances Pollution

Contingency Plan ("NCP'). This decision is based on the Adm nistrative Record for this Site.

The Commonweal t h of Pennsyl vani a has concurred on this remedy.
ASSESSMENT OF THE SITE

Pursuant to duly delegated authority, | hereby determ ne pursuant to Section 106 of CERCLA, 42 U S.C. S 9606,
that actual or threatened rel eases of hazardous substances fromthis Site, if not addressed by inpl enenting
the response action selected in this Record of Decision ("ROD'), nmay present an i nmnent and substanti al
endangernent to the public health, welfare, or the environnent.

DESCRI PTI ON COF THE SELECTED REMEDY

The selected remedy for the Site will restore contam nated groundwater to its beneficial use by cleaning both
the shall ow and deep aquifers to background | evels as established by EPA or to Maxi mum Cont am nant Level s
("MCLs") established under the federal Safe Drinking Water Act ("SDWA'), or to health-based levels identified
in the ROD, whichever is lower. The renedy will also protect the public from exposure to contam nated
groundwat er. The sel ected remedy as described belowis the only planned action for the Site.

The sel ected renedy includes the follow ng major conponents:

Construction of public water supply lines and connections to the
resi dences south of the CSG facility on Rittenhouse Road and on
Audubon Road between Rittenhouse Road and Thrush Lane

Conti nued nai ntenance of the whol e-house carbon units previously
supplied to residences al ong Audubon Road near Trooper Road

Installation, operation and mai ntenance of groundwater extraction
wells to renove contam nated groundwater from beneath the Site and to
prevent contam nants frommnigrating further

Installation, operation, and naintenance of air strippers at the
groundwat er extraction wells to treat groundwater to the required | evels

Installation, operation, and naintenance of vapor phase carbon units on air strippers

Periodi c sanpling of groundwater and treated water to ensure that
treat ment conponents are effective and groundwater remediation is
progressing towards the required cl eanup |evels

Creation of a groundwater nanagenent zone with restrictions on the
installation of newwells in areas of contam nation which exceed MCLs.

STATUTORY DETERM NATI ONS

The selected renmedy is protective of human health and the environment and is cost effective. EPA believes
that the selected remedy will conply with all federal and State requirenents that are legally applicable or
rel evant and appropriate to the renedial action. The selected remedy also utilizes permanent sol utions and
alternative treatnent or resource recovery technol ogies to the nmaxi mum extent practicable and satisfies the



statutory preference for treatnent as a principal elenment. Inplenentation of the

selected renedy will not involve extensive construction, excavation, or other renmedial action measures that
woul d pose any appreciable short-termrisks to the public or to the workers during construction or

i mpl enent ati on.

Because this remedy will result in hazardous substances remai ning onsite above heal t h-based | evels, a review
by EPA will be conducted within five years after initiation of renedial action to ensure that the renedy
continues to provide adequate protection of human health and the environnent.
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I.  SITE NAME, LOCATI ON AND DESCRI PTI ON

The Commodore Semi conductor Goup ("CSG') Site (the "Site" or the "CSG Site") is located in the Valley Forge
Corporate Center ("VFCC') in Lower Providence Townshi p, Montgonery County, Pennsylvania. The CSGfacility is
located at 950 Rittenhouse Road in Norristown, Pennsylvania. The Site is |ocated approximately one mle
north of the Schuylkill Rver. It is bordered on the northwest by Rittenhouse Road, on the northeast by Van
Buren Avenue and on the southeast by Adanms Avenue. The General Washington Country O ub golf course occupies
all the property immediately west of the facility on Rittenhouse Road with the renai nder of the surroundi ng
property being occupied by industrial and conmercial facilities. The Transcontinental Gas Conpany
("Transco") Pipeline which includes three natural gas pipes transverses the CSG property. Private residences
are | ocated approxi mately one-half nmle fromthe Site in all directions. (See Figure 1, Location of the CSG
Site)

G oundwater is the only source of potable water in the area and residents near the Site are dependent on
public or private wells. EPA has classified this aquifer as a Jass |I|A aquifer, a current source of
drinking water.

Regi onal surface drainage in the vicinity of the Site is toward the Schuykill River via tributary streans.
Local surface drainage in the vicinity of the Site is to the south or west, while actual Site runoff is

coll ected and discharged through the VFCC stormwater systemto Lanb Run, a small tributary of the Schuyl kill
River. A small portion of the stormmater detention basin at the Site contains tall grasses and cattails and,
therefore, is considered a wetland area. No other wetland areas have been identified within one-mle radius
of the Site.

There are no known endangered species or critical habitats within the i mediate vicinity of the Site.

Il. SITE H STORY AND ENFORCEMENT ACTI VI TI ES

On Decenber 31, 1969, the real property at 950 Rittenhouse Road, Norristown, Pennsylvania was transferred

fromValley Forge Industrial Park, a Pennsylvania corporation, to Allen-Bradl ey Conpany, Inc.
("Allen-Bradl ey"), a Wsconsin corporation.



The 14-acre CSG facility was originally devel oped in 1970-71 to neet the specifications of MXS Technol ogy,
Inc. ("MOS"), a Delaware corporation, which became the initial |essee of the property. M3 |eased the
property from Al I en-Bradl ey from Novenber 1, 1970 until March 6, 1976. During that time, MOS was involved in
t he processing of seniconductor chips. Allen Bradley ultimately sold the property to MOS on March 6, 1976.

At the tine the CSG property was transferred to MXS by Al enBradl ey, the MOS stock was owned by Conmodore
Busi ness Machines, Inc. ("Conmmodore"”). Commodore obtained this stock pursuant to a Stock Acquisition
Agreenent dated Novenber 2, 1976.

Through its acquisition of the MXS stock, Commodore established itself as an owner/operator of the CSG Site.
Commodor e Seni conductor Goup or CSGis not a division of Commodore, but is rather a name used by Commodore
to describe its operations at the Norristown facility.

The CSG facility was originally built by Robert E. Lanmb, Inc., the devel oper of the Valley Forge Corporate
Center for MOS for manufacturing sem conductor chips. At the tine the manufacturing building on site was
constructed, a 250 -gallon underground concrete storage tank was installed adjacent to the southeast side of
the building. The concrete tank was used by MOS to store a waste solution known to contain trichloroethene
("TCE") and other solvents. According to information obtained from Conmodore in response to a CERCLA S 104(e)
information request fromthe Agency, the concrete tank |eaked in 1974. As a result, in 1975 M35

di scontinued the use of the concrete tank and installed an unlined steel tank in the ground adjacent to the
concrete one.

In 1978, the Audubon Vater Conpany ("AWC'), suppliers of water to the Village of Audubon and Lower Provi dence
Townshi p, detected TCE in two of its wells located near the CSG Site. After sone investigation, the

Pennsyl vani a Departnent of Environmental Resources ("PADER') identified the CSGfacility as a possible TCE
source. In the fall of 1979, the underground tanks were excavated. Sanpling, which was only for TCE and
tetrachl oroet hene ("PCE"), conducted during the excavation reveal ed high levels of TCE and PCE in the soil
directly bel ow the underground storage tanks and in the surroundi ng groundwater. Comrodore replaced the tanks
with a waste solvent collection systemconsisting of a tank within a lined vault. |In 1981, Conmodore

di scontinued the use of TCE in its manufacturing process. At the same tine, the conpany installed

groundwat er nmonitoring wells and began a sanpling program

Measures to reduce TCE contamination at the Site started in early January 1981. From 1981 to 1983, Commodore
punped and spray irrigated water from Audubon Water Conpany's public supply well, VFCC-4. Spray irrigation
is a practice consisting of spraying contaninated water on a field and allowi ng volatile organi c conpounds
("VQOCs") to evaporate into the air. Commodore had infornmal state approval for the spray irrigation system
but did not operate the system under a PADER permt.

In February 1984, Conmobdore purchased and installed an air stripper on VFCC-4 to be used in the treatnent of
contami nated groundwater. In 1984, Commodore began a residential sanpling programand installed whol e-house
carbonfilter systens on residences with at least 1 part per billion ("ppb") of VOCs detected. A total of 23
resi dences were supplied with these filters. Comodore al so began construction of a 100,000 square foot

bui | di ng expansion with a french drain groundwater collection systemunder the entire expansion. Construction
was conpleted in 1985. The groundwater fromthe drain is piped to an air stripper, then discharged to the
VFCC stormnat er runoff system As a result of the facility expansion in 1985, the property was regraded, a
stornmwat er detention basin was constructed, and the parking area of the facility was expanded.

In February 1984, EPA perforned a Site Inspection ("SI") at the CSG Site. A Preliminary Assessnent ("PA")
and anot her SI were subsequently conpl eted on Decenber 5 and 12, 1986, respectively. Sanpling results
reveal ed the presence of TCE in nearby residential wells. TCE and TCE-rel ated conpounds were also found in
the groundwater, surface water, and soil sanples taken fromthe Site. The Site was proposed for inclusion on
the National Priorities List ("NPL") in January 1987. The Site scored 42.35 under EPA s

Hazard Ranki ng System and was included on the final NPL on Cctober 4, 1989 (54 Fed. Reg. 4100041015).

Commodor e Busi ness Machi nes, Inc., ("Commodore"), the current owner/operator of the facility at 950

Ri ttenhouse Road, has been identified by EPA as a Potentially Responsible Party ("PRP') for contam nation at
the CSG Site. Commodore conducted a Renedial Investigation/Feasibility Study ("RI/FS') at the Site pursuant
to the terms of an Administrative O der By Consent (Docket No. I11-88-09-DC) signed by EPA on July 29, 1988.
The purpose of the RI/FS was to characterize the type and extent of contami nation at the Site, to quantify
any existing or potential human health risks, to evaluate potential environnental risks, and to devel op
alternatives to remedi ate the contamnation. RI/FS Reports were submtted to EPA by Commodore in February
1992 andJuly 1992.

Al | en-Bradl ey Conpany, Inc. ("Allen-Bradley") owned the CSG Site during the tinme hazardous substances were
released into the environnent. Allen Bradley has been identified as a PRP for contami nation at the CSG Site
and was sent a CGeneral Notice letter on February 27, 1992.



EPA solicited comment on a draft Feasibility Study for the CSG Site fromthe Del aware Ri ver Basin Conm ssion
on March 5, 1992. On July 30, 1992, EPA sent notice of inpending renedial design/renedial action ("RD RA")
negotiations to the Departnent of Interior ("DO") and the National Cceanic and Atnospheric Adnministration
(" NQAA") .

111, HGHIGATS GF COWUNI TY PARTI CI PATI ON

A Community Relations Plan for the CSG Site was finalized in February 1989. This docunent lists contacts and
interested parties throughout governnent and the local community. It also establishes conmmrunication
procedures to ensure tinely dissenmi nation of pertinent information. A draft RI/FS report and the Proposed
Plan for the CSG Site were released to the public on July 21, 1992, in accordance with Sections 113(k)(2)(B)
117(a), and 121(f)(1) (G of CERCLA, 42 U.S.C. SS 9613(k)(2)(B), 9617(a), and 9621(f)(1)(Q.

These and other rel ated docunments were made available in both the Admi nistrative Record |ocated at the U S
EPA Region 111 Ofices, 841 Chestnut Building, Philadel phia, Pennsylvania, 19107, and at the Site
Repositories, Lower Providence Conmmunity Library, 2765 Egypt Road, Audubon, Pennsylvani a, 19405, and

Mont gonery County Pl anni ng Conmi ssi on Courthouse, One Montgonery Plaza, Norristown, Pennsylvania, 19404.

Due to a request for an extension, the comment period was extended to 60 days, closing on Septenber 19, 1992.
In addition, a public nmeeting was held on August 6, 1992 to discuss the results of the RI/FS and the
preferred alternative as presented in the Proposed Plan for the Site. Notice of the Proposed Plan and public
neeting was published in a nmajor |ocal newspaper of general circulation, The Times Herald, Norristown,

Pennsyl vani a. Additionally, the Proposed Plan and the Notice of the Comrent Period Extension were mailed to
many residences in the nearby vicinity of the Site.

Al significant comments on the Proposed Plan which were received by EPA prior to the end of the public
comrent period, including those expressed orally at the public neeting, are addressed in the Responsiveness
Summary which is attached to this Record of Decision

I'V. SCOPE AND ROLE OF THE ACTI ON

This Record of Decision ("ROD') nandates renedi ati on of contani nated groundwater and addresses the drinking
wat er sources (public supply wells and residential wells) affected by contami nation at the CSG Site. This
ROD is the only planned response action for the Site.

EPA has classified the affected aquifer at the CSG Site as a Cass Il A aquifer, a current source of drinking
water, in accordance with the EPA docunent "Quidelines for Goundwater C assification" (Final Draft, Decenber
1986). Ingestion of, and contact with, contami nated groundwater poses the primary risk to human heal th being
addressed by this ROD. The concentrations of contami nants in the groundwater at the Site are above Maxi mum
Cont ami nant Levels ("MCLs") which are enforceabl e, health-based drinking water standards established under
the Safe Drinking Water Act ("SDWA"), 42 U S.C. SS 300f to 300j-26

This Cass II1A aquifer is located in a Goundwater Protected Area of Southeastern Pennsylvani a as desi gnated
by the Del aware R ver Basin Comm ssion. As such it is the intent of the US. EPA to beneficially reuse the
contam nated groundwater to the maxi numextent practicable via a treatnent systemneeting federal and
Commonweal th of Pennsylvania regulations for primary and secondary treatment requirements. The purpose of
the sel ected response action is to prevent current or future exposure to

cont ami nated groundwater, to protect uncontam nated groundwater for current and future use, and to restore
contami nated groundwater to MCLs or to background concentrations, if background for Site-rel ated contam nants
is lower than the MCLs. Punping and treating groundwater is the nost expeditious way to reduce the

contam nant |evels that have been detected.

V.  SUMVARY OF SI TE CHARACTERI STI CS AND EXTENT OF CONTAM NATI ON
A, SITE CHARACTERI STI CS
1. Ceol ogy

The Site is underlain by the mddl e nenber of the Triassicage Stockton formation. The Stockton formation is
characterized by siltstone, fine-grained and nedi um grai ned sandstone, red shale, very fine-grained red
sandstone, and a few beds of coarse-grained sandstone and conglomerate. The strata have a regional dip of
five to eighteen degrees to the northwest. Fractures within the bedrock appear to be vertical, and for the
nost part, evenly distributed

The unconsol i dat ed over burden deposits consist of predomnantly red-brown silt and clay. Overburden
t hi ckness ranges fromsix feet to 22.5 feet. The soil/bedrock interface is gradational. Soil gradually
grades into consolidated naterial where relict bedding is visible, and then i nto weathered bedrock



2. Hydrogeol ogy

The Site stratigraphy is conplex with many lithol ogic variations and di scontinuous units. This creates
conpl ex hydrogeol ogi ¢ conditions. Two units that are not isolated hydraulically were identified beneath the
Site: a shall ow (perched) water-bearing zone in soil and shall ow bedrock and a deeper bedrock unit. The
saturated thickness of the shall ow zone varies seasonally and is dependent upon precipitation. The bedrock
wat er - beari ng zone does not appear to respond to precipitation. This is due to the presence of siltsone and
shale units that act as semconfining units by retarding the downward migrati on of groundwater. Al though the
water |evels in the bedrock waterbearing zone do not appear to respond to precipitation, the shallow zone
which is a low yield zone, provides water to the deeper zone. Water levels in the bedrock water-bearing zone
do fluctuate as a result of punping of nearby water supply wells. The shallow and deep aquifers are not
isolated hydraulically and the shall ow water provides recharge to the deeper zone

G oundwat er rmoundi ng exists in the subsurface soils around the vicinity of the forner underground concrete
storage tank which were located on Site. The mounding exists as a result of recharge fromthe porous and
perneable material used as fill after the tanks were renoved. Goundwater flowin this shallow zone is
directed anay fromthe recharge area in all directions. Goundwater in this shallow zone which flows to the
sout h- sout heast may al so be intercepted by the Transco pipeline. The pipeline is approxinately 75

feet fromthe former underground storage tanks. The perneable fill surrounding the pipeline probably

provi des a pathway for groundwater flow and migration of contaninants to the southwest.

G oundwat er nmovenent through the heterogeneous ani sotropic bedrock water-bearing zone occurs through a
conbi nation of primary and secondary porosity. G oundwater novenent and hence migration of the site-rel ated
contam nants is influenced by the punping of the bedrock public water supply wells: VFCC 2,

VFCC-3, VFCC-4, Aud-3, and Aud-5, as well as the gravel bed of the Transco pipeline. The regi ona
groundwater flowis to the southeast; however, groundwater in the vicinity of the Site appears to be noving
sout hsout hwest as wel | .

3. Surface Water

The Site is located in gently rolling terrain in the Schuylkill R ver Drainage Basin. Regional surface water
drai nage near the Site is directed to the south toward the Schuylkill R ver via tributary systems. Since the
CSG facility expansion in 1985, roughly 50 percent of the regraded and expanded parking area |ocated on the
southern side of the property directs runoff to a nan-nade detention basin neasuring approxi mately 100 feet
by 160 feet by 190 feet. The remainder of runoff is directed to a drainage ditch.

The drainage ditch is dry except for periods of heavy or constant rainfall. The drainage ditch enpties into
the intermttent portion of Lanb Run, a small tributary to the Schuylkill River

4. Meteorol ogy

The Site is located in Muntgonery County, Pennsylvania. Tenperatures in Mntgonery County ranged froma nean
nonthly | ow of 19 degrees Fahrenheit in January to a mean nonthly high of 86 degrees Fahrenheit in July for
the years 1981 to 1986. Seasonally, the greatest anount of precipitation occurs in the spring and the |east
anmount occurs during the winter nmonths. Average annual precipitation over the years 1980 to 1990 was slightly
| ess than 44 inches.

5. Natural Resources

The Site and surrounding area ecol ogy consist of an industrial/corporate park with grass-covered | awns, few
trees, and sone internittent drainage areas connected to an intermttent stream Wthin the industrial park
are sone open lots with wild grass and shrubs. In addition to the corporate park ecology are residentia
communi ties, vacant lots, and a golf course.

Wthin the corporate park, the vacant |ots support the nost diverse ecology. This ecol ogy includes birds,
rabbits, squirrels, rats and mice in addition to the grasses and shrubs. Though | arger aninals such as
raccoons and deer may possibly wander through, there is not enough vacant area to support a reasonable
habitat for larger animals. Areas exterior to the corporate par al so would provide nminiml habitat and
shelter for wildlife beyond the size of a raccoon

No known threatened or endangered plant or aninal species have been identified at the Site. The wildlife
that are found are very limted because of the human popul ati on and hunman culture alterations in the Site
vicinity. Alimted area of wetlands exists in a portion of the stormivater detention basin identified above.
Areas to get wet during rainy periods; however, these quickly dry. Mst areas of ponding water are manmade
and these areas do not contain threatened plant or aninal species.

B. NATURE AND EXTENT OF CONTAM NATI ON



The nature and extent of contamination at the Site was characterized through a soil gas survey; sanpling of
soils, groundwater nonitoring wells, residential drinking water wells, public water supply wells, and gol f
course irrigation wells; and, sanpling of surface water.

1. Soils

Soil gas testing reveal ed detectable | evels in separate, discrete |locations of the follow ng four volatile
organi ¢ conpounds ("VQCs"): 1, 2D chloroethene ("1,2-DCE"), Trichloroethane ("TCA"), Trichl oroethene
("TCE"), and Tetrachl oroet hene ("PCE").

Ten soil sanples were taken and anal yzed (See Figure 2 for the location of the soil borings). The four
borings located within the boundaries of the CSG property were situated near suspected areas of el evated VOC
concentrations. These borings were |abeled: S-5, which was drilled near the former underground concrete
storage tank, and S-6, S-8 and S-10, which were drilled along the trace of the Transco pipeline where

el evated soil gas concentrations had been detected.

Al ten soil borings were analyzed for the conplete target conpound list ("TCL"). Soil borings S-5 and S-8
were additionally analyzed for the target analyte list ("TAL"). The following five VOCs were found at
detectable levels at the Site: Carbon Tetrachloride, 1,2-D chloroethene, Trichloroethene, 1,1,2,2-

Tetrachl oroet hane, and 1, 2-Di chl orobenzene. The hi ghest detected concentration of any of these conpounds was
for Trichloroethene at 16 parts per billion ("ppb") fromsoil boring S8, at a 1.2 - 1.5 foot depth. For the
remai ni ng TCL substances, only 1,2,4- trichlorobenzene, a base neutral extractable conpound was detected at a
depth of 11 feet.

Several TAL netals were detected in the two TCL/ TAL sanpl es including: alumnum arsenic, barium beryllium
chrom um copper, iron, |ead, nmgnesium nangenese, potassium silver, vanadiumand zinc. The levels detected
do not exceed | evel s which can occur naturally in soils.

Each soil boring was conpleted as either a vapor probe or a piezoneter for the purpose of nonitoring
conditions in the overburden. Depth-to-water neasurenents and Organi ¢ Vapor Anal yzer ("OVA') readi ngs were
taken monthly begi nning in June 1990 and endi ng March 1991. See Table 1 for water |evel neasurenents and
Table 2 for OVA readings.

2. Surface Water

G oundwat er | evel measurenents taken in the overburden piezonmeters indicate that groundwater at the Site
potentially discharges to Lanb Run, a snall tributary to the Schuykill R ver. Five surface water sanples
were taken fromthe intermttent streamthat parallels R ttenhouse Road, just south of the CSGfacility, and
were anal yzed for VOCs. Sedinent sanples were not collected because the base of Lanb Run consisted primarily
of gravel or bedrock at the sanpling |ocations.

The following three VOCs were detected in the surface water: 1,2 DCE, PCE, and TCE. Figure 3 provides the
locations of the sanples and a sunmary of the analytical results. Al concentrations were nore than 10 tines
|l ower than the Fresh Water Acute Water Quality Criteria for aquatic life (25 Pa. Code Section 16.51, Table
1). O the three conpounds detected, only PCE has a chronic linit established by the above cited regul ations
(840 ppb). None of the levels detected exceed MCLs established under the SDAWMA. At the | evel s detected,
natural attenuation will nost |ikely remove the volatile organics.

3. G oundwat er

G oundwat er was sanpl ed both upgradi ent and downgradient of the facility. (See Figure 4 for groundwater
sanpling locations). The results of the groundwater investigations are sunmmarized in Table 3. The hi ghest
VOC concentrations detected were in the shall ow groundwat er near the forner underground concrete tank and the
unlined steel tank. The VOCs detected in those areas were TCE, TCA, 1,1-DCE, 1,2-DCE, 1,1-DCA PCE, and
chloroform Vinyl chloride was detected at only three locations in the shallow aquifer:

once at 2 ppb in the french drain, once at well MOXS-13 at 2.2 ppb, and once at well MOS15 at 8.1 ppb.

G oundwater in the bedrock wells was found to have the same chenicals found in the shall ow aquifer.

The concentrations of the contaminants in the deep bedrock aquifer (the drinking water aquifer) were
generally lower than those in the shallow aquifer. The exception is vinyl chloride which was detected tw ce
in the deep aquifer at M¥1, at 12 ppb and 14 ppb. The Site-related contam nants detected in the deep
bedrock aquifer exceed MCLs. Figure 5 represents the potential areal extent of the Site-related plune and
al so represents the approxi mate areal extent where MCLs are exceeded in the bedrock aquifer.

Tabl e 4 sumarizes the wells with maj or MCL exceedances.

VI. SUWARY OF SI TE RI SKS



This section of the ROD summarizes the results of the baseline risk assessnent which was conducted as part of
the RI/FS. The risk assessnent for the CSG Site characterizes the current and potential threats

to human health and the environment based on reasonabl e maxi mum exposures to contam nants in the groundwater
soi|l and subsurface soil, the migration of contaninants to surface water, and exposure to contaminants in the
air if no remedial action were taken

The risk assessnment consisted of identification of contam nants of concern, a toxicity assessnment, an
exposure assessnent, and risk characterization. The first task in the risk assessment was the sel ecti on of
Site-related contam nants for which risks were assessed. |In the data eval uation, sanpling data were revi ened
by medium The list was based on chemcal toxicity characteristics, the occurrence and distribution of the
chem cal in the nedium potential exposure routes, and contam nant mgration

characteristics

A, EXPOSURE ASSESSMENT

Exposure pat hways were identified for groundwater, surface water, soils, and air at the Site. The hunman
health risk assessnent was conducted only for exposure to groundwater and outdoor air. Exposures to soil and
surface water were not eval uated because the concentrati ons of contam nants detected in these media were | ow,
the duration of the exposure short, and/or the concentrations were bel ow heal t h-based screening criteria
Conpari sons of potential chemcals of concern detected in soils and surface waters to risk-

based concentrations are listed in Tables 5 and 6, respectively.

Current land use in the vicinity of the Site is residential and industrial park. Future land use in the
vicinity of the Site is also expected to be residential and industrial park. The George Washi ngton Country
Club golf course ("GACC') is inmmediately west of the Site. Though GACC is currently used for recreation, it
is zoned for residential use. Therefore, a probable future use of GACC is residential use.

G oundwat er beneath the Site is classified as a Gass |l A aquifer, a current source of drinking water
Contami nants fromthe Site migrate towards public supply wells and private drinking water wells through the
groundwat er fl ow system

Based on current and potential future land uses at the Site, seven popul ations were evaluated in the risk
assessment :

Resi dents who currently obtain water fromprivate wells;

Resi dents who currently obtain water from public supply wells;
Hypot hetical future residents of GACC

Current nenbers and recreational users of GACC

Current workers of GACC,

Current workers at Valley Forge Corporate Center ("VFCC'); and
Future workers at VFCC.

These are the popul ations that are the nost probable current and future receptors of contami nation fromthe
Site, and represent the popul ations wi th maxi num potential for exposure to Site-related contam nants.

Chem cal s of potential concern in the groundwater using the exposure scenarios identified above are listed in
Tabl es 7 through 12.

Use of an exposure scenario based on future residential use is consistent with EPA policy described in "EPA
Ri sk Assessment Qui dance for Superfund" (Decenber 1989). This policy requires consideration of hypothetica
residential use. 1In addition, the National Contingency Plan ("NCP'), 40 CF.R Part 300, requires that
groundwat er which is suitable for use as a water supply be protected and restored to its beneficial use

Potenti al exposure routes considered for the purpose of evaluating CSG Site risks included: ingestion of
contam nated groundwat er, inhalation of volatiles fromtap water, dermal absorption, and inhal ati on of
volatiles in outdoor air due to the existing air stripping emssions. The potential exposure routes chosen
for each of the exposed popul ations are listed in Table 13.

The next step in the exposure assessment process involved the quantification of the magnitude, frequency, and
duration of exposure for the popul ati ons and exposure routes sel ected for eval uation

The contam nant intake equations and intake paranmeters were derived fromstandard literature sources and data
from EPA gui dance docunents. The exposure assunptions used to cal cul ate chemical intakes were sel ected based



on the reasonabl e maxi mum exposure ("RVE') which is defined as the hi ghest exposure that is reasonably
expected to occur at a Site.

The Ri sk Assessnent conpiled a |list of contam nants of concern fromthe results of the various sanpling
activities at the Site. These contam nants of concern were sel ected based on concentrations at the Site
toxicity, physical/chenical properties that affect transport/novenment in air and groundwater, and

preval ence/ persi stence in these nedia. These contaminants of concern were used in the R sk Assessnent to
eval uate potential health risks at the Site.

The contam nants of potential concern in the groundwater that were evaluated in the R sk Assessnment were
VOCs. These chenicals are listed below with their respective maxi mum contam nant |evel (MCL) or in the
absence of an MCL, a health-based cal cul ation. The contam nants of potential concern were selected for
eval uation at a receptor location if they were detected in the groundwater of a well or cluster of wells to
which a receptor might potentially be exposed. If a chenmical was detected in a grouping of wells to

whi ch there m ght be exposure, the chenical was evaluated for potential risk

Cont am nant of Potential Concern MCL in parts per billion
(ppb)

Br onodi chl or onet hane 100

Chl orof orm 100

1,2 Dichl orobenzene 75

1,4 D chl orobenzene 600

1,1 Dichl oroet hane 810[ *]

1,1 Dichl oroet hene 7

1, 2 Dichl or oet hene 70

Tet rachl or oet hene 5

1,1,1 Trichl oroet hane 200

Tri chl or oet hene 5

Vi nyl Chloride 2

<Foot not e>
[*] Non-carcinogenic health-based concentration
</ f oot not e>

B. Toxicity Assessment and Ri sk Characterization

Projected intakes for each risk scenario and each contani nant were conpared to acceptabl e intake |evels for
car ci nogeni ¢ and noncar ci nogeni c effects. Wth respect to projected intake | evels for noncarcinogenic
conpounds, a conparison was made to reference doses ("RfDs"). RfDs have been devel oped by EPA for chronic
(lifetine) and/or subchronic (less than lifetine) exposures to chemcals. RiDs define intake levels that are
unlikely to cause appreciable risk of deleterious effects. The chronic RID for a chemcal is an estinate of
alifetine daily exposure level for the human popul ation, including sensitive subpopulations, that is likely
to be without an appreciable risk of deleterious effects. The potential for non-cancer

health effects is eval uated by conparing an exposure |l evel over a specified time period with the RfD derived
by EPA for a sinilar exposure period. The ratio of exposure to toxicity is called the hazard quotient.
Chroni c and Subchronic RfDs for noncarcinogenic health effects are listed in Tables 14 and 15, respectively.

The non-cancer hazard quotient assumes that there is a threshold | evel of exposure below which it is unlikely
for even the nbst sensitive popul ations to experience adverse health effects. |f the exposure |evel exceeds
that threshold (the hazard quotient exceeds a value greater than 1.0) there may be concern for potentia
non-cancer effects. |f the hazard quoti ent does not exceed one, there is not a concern for a noncarcinogenic
public health threat. The greater the value of the hazard quotient, the greater the | evel of concern for
potential adverse health inpacts.

To assess the overall potential for non-cancer effects posed by multiple chemcals, a hazard index ("H") is
derived by adding the individual hazard quotients for each chemical of concern. This approach assunes
additivity of critical effects of nmultiple chemcals. EPA considers any H exceeding one to be an
unacceptabl e risk to human heal th.

For carcinogens, risks are estimated as the increnental probability of an individual devel opi ng cancer over a
lifetine as a result of exposure to a potential human carcinogen. The toxicity values that are used in the
eval uation of carcinogenic risk are cancer slope factors ("CSFs") that have been devel oped by EPA. A CSF
generally is derived fromani mal studies of chemcal toxicity. The hi gh doses adm nistered to | aboratory
animal s are extrapolated to the | ow doses generally received by humans in a |inear relationship

The val ue used in reporting the CSF is the upper 95 percent confidence limt value on the probability of



response per unit intake of a contaminant over a lifetine (70 years). The CSF is multiplied by the predicted
intake to result in a unitless expression of an individual's |ikelihood of devel oping cancer as a result of
the defined exposure. An increnental cancer risk of 1 x E-6 (also abbreviated as 1 x 10[-6]) indicates that
t he exposed receptor has an additional risk of one in one mllion of devel oping cancer. Again, the risks
associated with nultiple chem cals should be added together. The carcinogenic chenicals addressed in this
eval uation and their EPA and | nternational Agency for Research on Cancer ("IARC') carcinogenicity
classifications are presented in Table 16. An explanation of the EPA and | ARC carcinogenicity classification
systens is presented in Table 17. The cancer slopes for the carcinogenic contam nants detected at the CSG
Site are listed in Table 18.

The hazard quotients and indices for the residential scenarios are presented in Tables 19 through 24. The
hazard quotients and indices for the GANCC nenber are present in Tables 25 and 26. Hazard quotients and
indices for the worker scenarios are presented in Tables 27 through 29.

The lifetime carcinogenic risk and risk distributions by chem cal and pathway for each exposure scenario are
presented in Tables 30 through 43. The risks and distributions for the residential scenarios are presented in
Tabl es 30 through 35. The carcinogenic risks and risk distributions for the GACC nenber are presented in
Tabl es 36 and 37. The carcinogenic risks and distributions for the worker scenarios are presented in Tables
38 through 43.

Tabl e 44 summarizes the total risks fromall exposure pathways to contam nants in the groundwater at the CSG
Site.

The total lifetime carcinogenic risk for the private residential well scenario is 2.0E-05, with groundwater
i ngestion representing the highest risk pathway (61% and 1, 1-DCE the highest risk chemcal. The risk from
i nhal ation of outdoor air is 4.5E-09 and accounts for .02 %of the total risk. The hazard indices were |ess
than 1.0, which represents an acceptable risk |evel.

The risk fromexposure to untreated public water (public residential well scenario) is 4.0E-05 with 55% of
the total risk attributed to ingestion of groundwater, and 1, 1-DCE representing 61%of the total risk. The
ri sk associated with the inhalation of outdoor air is 8 1E-09. The hazard index for the adult receptor was
less than 1.0 which represents an acceptable risk level. For the child receptor, the hazard index was 1.2,
whi ch represents an unacceptable risk. The lifetine carcinogenic risk for the hypothetical GAC future
resident is 1.4E-04. As with the other residential scenarios, ingestion of groundwater and exposure to
1,1-DCE represents the majority of the risk. The risk associated with inhalation of outdooor air is 8.7E- 07
and is 0.64%of the total risk. The hazard indices were 1.0 or |ess which represent an acceptable risk

| evel .

The carcinogenic risk posed to the GACC nenber is 9.9E-07. Exposure to chlorof ormthrough inhalation while
showering represents 86% of the total risk. The risk frominhalation of outdoor air is the |owest risk
pathway (7.8E-10) and accounts for 0.08%of the total risk. The hazard index was | ess than 1.0 which
represents an acceptable risk |evel.

The total risk for the GACC worker is 1.5E-07. [Ingestion of water represents 97%of the total risk.
Exposure to bronodi chl oromet hene accounts for 47%of the total risk. The hazard index was less than 1.0
whi ch represents an acceptable risk |evel.

The carcinogenic risks posed to the current and future VFCC workers are 1.0E -05 and 4. 9E-05, respectively.
G oundwat er ingestion accounts for 99%of the risk in the current worker scenario and 64%of the risk to the
future worker. Inhalation of outdoor air poses little risk to the VFCC current worker (1.3E-08 and VFCC
future worker (6.5E-07). The hazard indices were less than 1.0 which represent an acceptable risk |evel.

C.  ENVI RONMENTAL RI SKS

No known threatened or endangered plant or aninal species have been identified in the inmrediate vicinity of
the Site. The wildlife that isfound is very |limted because of the human popul ati on and human cul ture
alterations in the Site vicinity. Under current conditions, the compounds detected in surface water (due to
di scharge fromthe shallow aquifer) are below the threshold level for chronic or acute effects to aquatic
organi sns. Additionally,no risks are anticipated for terrestrial vertebrates that may conme into contact with
Lanb Run.

D. UNCERTAI NTY ANALYSI S

Throughout the risk assessment process, uncertainties associated with evaluation of chenical toxicity and
potential exposures arise. For exanple, uncertainties arise in derivation of toxicity values for reference
doses (RfDs) and carcinogenic slope factors (CSFs), estimation of exposure point concentrations, fate and
transport nodeling, exposure assunptions, and ecol ogical toxicity data.



Ri sks from exposure to vinyl chloride, a breakdown product of TCE, were evaluated in the uncertainty analysis
because vinyl chloride has not been detected in any wells to which there is current exposure but nay be found
at detectable concentrations in the future. R sks fromvinyl chloride were eval uated using a concentration
of one-half the required detection linmt (1 ppb) in the following two future use scenarios: Future GACC
Residential Well and Future VFCC Worker. The risk would be 1.7E-04 and 5. 6-05, respectively.

E. CONCLUSI ON

Actual or threatened rel eases of hazardous substances fromthe CSG Site, if not addressed by inplenenting the
response action selected in this ROD, may present an i nmnent and substantial endangernent to public health,
wel fare, and the environnent.

VI1. DESCRI PTI ON OF ALTERNATI VES

A feasibility study was conducted to identify and evaluate remedial alternatives for renediati on of

contam nated groundwater at the CSG Site. Applicable renediation technologies were initially screened in the
feasibility study based on effectiveness, inplenentability, and cost. The alternatives neeting these
criteria were then eval uated and conpared to nine criteria requiredby the National Contingency Plan ("NCP").
The NCP requires that a "no action" or "no further action" alternative be evaluated as a point of conparison
for other alternatives.

The alternatives evaluated and their present worth costs are described below It should be noted that all
costs and tinme frames di scussed below are estimates. This infornmation will be further refined during the
renmedi al design. The alternatives describe final renedial actions for groundwater renediation. The R/FS
Reports dated February 1992 and July 1992 discuss the alternatives evaluated for the Site and provide
supporting information leading to the alternative sel ection by EPA

ALTERNATI VE 1: No Action

This alternative involves taking no action at the Site to renove, renediate, or contain the contani nated
groundwat er. Mai ntenance of the existing whol e-house carbon filtration systens on the 23 residential wells
woul d be discontinued and no nonitoring of residential wells would be required. The follow ng groundwat er
nmonitoring wells on the CSG property woul d be sanpl ed sem annual ly: MOS-15, MOS- 14, MOS-13, MOS-11, and the
three well cluster at MW 20.

Because this alternative would result in contaninated groundwater remaining on the Site, 5-year site reviews
pursuant to Section 121(c) of CERCLA would be required to nmonitor the effectiveness of this alternative.
There are no capital costs for this alternative. This alternative could be inplenented

i mredi atel y.

Conpl i ance with ARARs

Since Alternative 1 does not include groundwater renediation as a conponent of the renedy, this Alternative
woul d not neet the chemical -specific ARARs relating to groundwater renedi ation and treatnent.

Additionally, Alternative 1 would not conply with the requirements of the Pennsylvani a Hazardous Waste
Management Regul ations, 25 Pa. Code SS 264.90-264.100 and in particular, 25 Pa. Code SS 264.97(i)(j) and

264.100(a)(9), which require contam nated groundwater to be renedi ated to background | evels.

Wth respect to |location-specific ARARs, Alternative 1 would not conply with EPA's Ground Water Protection
Strategy policy for a dass Il A aquifer, which is a to be considered ("TBC') standard.

Capital Costs - $00.00
O & M Cost/Year - $26, 600
30 Year Present Worth - $299, 800

ALTERNATIVE 2: Installation of Private Water Lines and Connection to the Public Water Supply System and
Institutional Controls

The general conponents of this alternative are:

Connecting affected and potentially affected parties into an extension of the public water supply
system

Conti nui ng mai nt enance of carbon filtration systens at residences previously supplied with systens;

Abandoni ng of the existing residential wells when parties are connected to the public water supply



system

Creating a groundwat er nanagenent zone with restrictions on installation of new wells in areas of
contam nati on which exceed MCLs; and

Conducting quarterly groundwater nonitoring.

The intent of this alternative is to prevent any unacceptable present and future risk associated with
exposure to contam nated groundwater. Residences south of the CSG Site on Rittenhouse Road and on Audubon
Road between Rittenhouse Road and Thrush Lane woul d be connected to the public water supply system Table 46
lists the affected and potentially affected residences.

The exi sting whol e-house carbon filtration systens that have previously been installed in residences woul d be
mai ntai ned until connection to the public systemis conplete. One additional systemwould be installed in a
resi dence | ocated at 2705 Audubon Road. Maintenance of whol e-house carbon filtration systens would al so
continue for the residences southeast of the Site which are identified as Goup 2 in the Feasibility Study.

At the conclusion of the renedy construction or at the Site's first 5-year review, whichever takes place
first, this residential area would be re-evaluated to determ ne whet her the mai ntenance of carbon filters
shoul d be conti nued.

Under Alternative 2, when the affected and potentially affected residences are connected into the public
wat er supply system the residential wells would be abandoned unless the residential well is selected as a
sanpling location for |ong-term groundwater nonitoring.

This alternative includes devel opnent of a groundwater nmnagenent zone that enconpasses the area of the Site
in which the groundwater is contam nated at |evels which exceed MCLs, and a surroundi ng buffer zone.
Restrictions on well installations within the contam nated groundwat er managenent zone woul d be i npl enent ed
as institutional controls. The estinated inplementation time for installation of additional water lines in
the community near the Site is two years.

Because this alternative would result in contaninated groundwater remaining on the Site, 5-year site reviews
pursuant to Section 121(c) of CERCLA would be required to nonitor the effectiveness of this alternative.

Capital Costs - $125,500

O & M Cost/ Year (Years 1-2) - $242,600
O & M Cost/ Year (Years 3-30) - $211, 800
30 Year Present Worth - $2, 564, 800

Conpl i ance Wth ARARs:

Under Alternative 2, the spent whol e-house carbon filters woul d be consi dered a RCRA hazardous waste if the
toxic characteristic | eaching procedure ("TCLP') analysis performed on the filters resulted in a VOC
concentration greater than 0.5 parts per million ("ppnm''). Pennsylvania's Hazardous Waste Managenent
Regul ations, 25 Pa. Code Parts 262, 263, and 264 woul d apply to the disposal of this hazardous waste.

ALTERNATI VE 3: Deep G oundwater Extraction and Treatnment and D scharge, and Installation of Private Wter
Li nes and Connection to the Public Water Supply System

This alternative fully incorporates Alternative 2 as described above to provide public health protection.

The additional conponents of Alternative 3 include extracting contam nated groundwater fromthe deep bedrock
aqui fer using wells proposed to be located in close proximty to Aud-3, Aud-5 and VFCC-2, and a well proposed
to be located on the CSG property, RWM1; continued use of the french drain system|ocated on the CSG property
for passive recovery of contam nated water fromthe shal |l ow overburden aquifer; and treating the water using
air stripping and carbon adsorption.

Treated water fromextraction may be provided to the Audubon Water Conpany for use in the public water supply
systemor may be utilized by Cormobdore in its operations and/or discharged to the Publicly Owmed Treat nent
Works ("POTW).

The conceptual design for the location of the extraction wells is illustrated in Figure 6. G oundwater
nmoni toring and 5-year site reviews would be provided to neasure the effectiveness of the cleanup.

Under Option A, vapor phase carbon enission control would be added to the existing onsite air stripper which
currently treats contam nated water fromthe french drain systemlocated on the CSG property. The
contam nated groundwater fromwell RW1, a deep recovery well, and the contam nated groundwater fromthe



french drain would then be treated by this air stripper. Goundwater fromthe deep recovery wells proposed to
be located in close proximty to Aud-3 and Aud-5 woul d be treated by an air stripper with vapor phase carbon.
The groundwater extracted fromthe well proposed to be close in proxinty to VFCC-2 would be treated by a
separate air stripper with vapor phase carbon.

Under Option B, the existing onsite air stripper would continue to be used for treatnent of groundwater from
the french drain and an aqueous phase carbon treatnent systemwoul d be used to treat contam nated groundwater
recovered fromthe deep recovery well, RW1. Goundwater fromthe deep wells installed off the CSG property
(those wells proposed to be in close proximty to Aud3, Aud-5, and VFCC-2) woul d be treated as described in
Option A above.

Because this alternative would result in contaninated groundwater remaining on the Site, 5-year site reviews
pursuant to Section 121(c) of CERCLA would be required to nmonitor the effectiveness of this alternative.

For costing purposes the renediation tinme for this alternative was based on 30 years (the maxi num period of
performance used by EPA for costing purposes). It is anticipated, however, that this alternative would take
nore than 30 years.

I npl erentation tine considers the tine required to design and construct the alternative. |Inplenentation tine
for this alternative is estinated to be between two and five years.

Option A Costs:

Capital Costs - $732,730

O & MYear (Years 1-2) - $288, 900
O & M Year (Years 3-30) - $246, 700
30 Year Present Worth - $3, 585, 300

Option B Costs:

Capital Costs - $985, 730

O & M Year (Years 1-2) - $326, 600
O & M Year (Years 3-30) - $282, 500
30 Year Present Worth - $4, 244, 700

Al ternatively, the Audubon Water Conpany water supply wells Aud-3, Aud-5, and VFCC-2 nay be utilized for
groundwat er extraction. Water extracted fromthese wells would continue to be treated by their existing air
strippers. Vapor phase carbon units would be installed on these existing air strippers to control air

em ssions. |f the Audubon Water Conpany supply wells and their existing air strippers can be used for
remedi ati on as described above, then the cost for inplenenting Alternative 3, Option Aor Qption B, is
estimated as foll ows:

Option A Costs:

Capital Costs - $420, 000

O & M Year (Years 1-2) - $288, 900
O & M Year (Years 3-30) - $246, 700
30 Year Present Worth - $3,272, 500

Option B Costs:

Capital Costs - $673, 000

O & MYear (Years 1-2) - $326, 600
O & M Year (Years 3-30) - $285, 200
30 Year Present Worth - $3, 932, 000

Conpl i ance with ARARs:

Under this alternative, the spent whol e-house carbon filters would be considered a RCRA hazardous waste if
the toxic characteristic | eaching procedure ("TCLP') analysis perfornmed on the filters resulted in a VOC
concentration greater than 0.5 parts per mllion ("ppnt). Pennsylvania' s Hazardous Waste Managemnent

Regul ations, 25 Pa. Code Parts 262, 263, and 264 woul d apply to the disposal of this hazardous waste.

This alternative would conply with the levels for the contam nants of concern identified in Table 45. Al so,
this alternative would neet the risk-based action levels as referenced in the NCP as accept abl e groundwat er
cleanup criteria. Additionally the Pennsylvania Safe Drinking Water Act (25 Pa. Code Chapter 109) lists
secondary maxi mum contam nant | evel s as applicable requirements for public drinking water supplies. These
requi renents woul d be rel evant and appropriate for any water provided to the Audubon Water Conpany. This
alternative would not conply with the Pennsyl vani a Hazardous WAste Managenent Regul ations, 25 Pa. Code SS
264.90-264.100 and in particular, 25 Pa. Code SS 264.97(i)(j) and 264.100(a)(9), which require that

cont am nat ed groundwat er be renedi ated to background | evel s since the contam nated shall ow aquifer is not



actively renedi ated under Alternative 3. Wth respect to location specific ARARs, this alternative would not
comply with the EPA's Ground Water Protection Strategy

Policy for a Class Il A aquifer, which is a "To Be Considered" ("TBC') standard, since contani nated
groundwater fromthe shallow aquifer will be allowed to mgrate vertically to the deep bedrock aquifer which
is the drinking water aquifer.

This alternative would conply with fugitive em ssions control requirenents established under the Aean Ar
Act, 42 U S.C SS 7401 to 7671q, the Pennsylvania Air Quality Regul ations, 25 Pa. Code Chapter 127, and EPA
OSWER Directive 9355.0-28 regarding control of air em ssions from Superfund air strippers at Superfund
groundwat er sites.

Purmpi ng of groundwater and di scharge of treated water would be in conpliance with the requirenents of the
Del aware Ri ver Basin Conmission (18 CF. R Part 430).

Any treated water discharged through a "point source"” to "waters of the United States” would conply with the
Clean Water Act, 33 U.S.C. SS 1251 et seq., the National Pollutant D scharge Elimnation System ("NPDES")
regul ati ons pronul gated thereunder at 40 C.F.R Parts 122-124, including any state and federal regulations
promul gated pursuant to Section 402(p) of the dean Water Act, 33 U S.C. S 1342(p) ("Municipal and Industrial
Stormnat er Di scharges"), the Pennsylvani a NPDES regul ations (25 Pa. Code S 92.31), and

t he Pennsyl vania Water Quality Standards (25 Pa. Code SS 93.1-93.9).

Al'l hazardous wastes generated during inplementation of this alternative would be handl ed, transported,
treated, and disposed of in conpliance with 25 Pa. Code Chapter 262 Subparts A (relating to hazardous waste
determi nation and identification nunbers), B (relating to nmanifesting requirenments for off-site shipnents of
spent carbon or other hazardous wastes), and C (relating to pretransport requirenents; 25 Pa. Code Chapter
263 (relating to transporters of hazardous wastes); and with respect to the operations at the Site generally,
with the substantive requirenents of 25 Pa. Code Chapter 264 Subparts B-D, | (in the event that hazardous
waste generated as part of the renmedy is managed in containers), 25 Pa. Code Chapter 264 Subpart J (in the
event that hazardous waste is managed, treated or stored in tanks). 40 C F.R Part 264, Subpart AA (relating
to air emssions fromprocess vents) and 40 CF. R Part 268, Subpart C, Section

268. 30 and Subpart E (regardi ng prohibitions on | and di sposal and prohibitions on storage of hazardous
waste). 40 CF. R Part 264, Subpart AA (relating to air em ssion standards for process vents); 49 CF. R
Parts 107 and 171-179 (relating to the transportati on of hazardous wastes offsite.

This alternative would conmply with EPA OSVER Directive 9834.11 and CERCLA 121(d)(3) which prohibit the
di sposal of Superfund Site waste at a facility not in conpliance with 3004 and 3005 of RCRA and all
appl i cabl e State requirenents.

ALTERNATI VE 4: Shal | ow and Deep G oundwater Extraction, Treatnment, and D scharge; Installation of Private
Water Lines, and Connection to Public Water Supply System

This alternative fully incorporates all the conponents of Alternative 2 to provide public health protection.
The additional conponents of Alternative 4 include extracting both shallow and deep groundwater, and treating
the water using air stripping and carbon adsorption.

Treated water fromextraction nmay be provided to the Audubon WAt er Conpany for use in the public water supply
systemor may be utilized by the CSG facility in its operations or discharged to the Publicly Oaed Treat nent
Wrks ("POTW). The conceptual design devel oped for the approximate |ocation of the shallow and deep bedrock
extraction wells is illustrated in Figure 7.

The prinmary objective of the shallow and deep groundwater recovery on the CSG property is to provide a
hydraulic control that would mnimze mgration of VOCs and recover groundwater near the source areas. The
suppl ement al shal | ow groundwat er wel |'s woul d recover the higher concentration VOCs before they mgrated down
to the deep aquifer. By extracting fromboth shallow and deep groundwater on the CSG property, the overall
volume of water extracted over the life of remediation should be reduced as well as the overall tinme required
for groundwater renediation. G oundwater monitoring and 5-year site reviews would be provided to nmeasure the
ef fectiveness of the cleanup.

Under Qption A, recovered water fromthe deep groundwater well, RWM, the french drain and shal |l ow wel | s:

MOS- 11, MOS-14, and MOS-15, Wuld be treated by the air stripper which currently treats groundwater fromthe
french drain system Vapor phase carbon control would be added to this stripper. Goundwater fromthe deep
recovery wells RW3 and RW5 proposed to be located in close proximty to Aud-3 and Aud-5 woul d be treated by
an air stripper with vapor phase carbon. The groundwater extracted fromwell RW4, proposed to be in close
proximty to VFCC-2, would be treated in a separate air stripper wth vapor phase carbon.

Under Qption B, an aqueous phase carbon treatnent systemwould be used to treat contam nated groundwater
recovered fromRW1, the french drain, MO 11, MXS- 14, MXS-15. Goundwater fromthe deep wells RW3, RW5



and RW4, the deep bedrock wells proposed to be located in close proximty to Aud-3, Aud-5, and VFCC 2,
respectively would be treated as described in Option A above.

Because this alternative would result in contaninated groundwater remaining on the Site, 5-year site reviews
pursuant to Section 121(c) of CERCLA would be required to nmonitor the effectiveness of this alternative.

For costing purposes the renediation tinme for this alternative was based on 30 years (the maxi num period of
performance used by EPA for costing purposes). It is anticipated, however, that this alternative would take
nore than 30 years.

I npl erentation tine considers the tine required to design and construct the alternative. |Inplenentation tine
for this alternative is estinated between two and five years.

Option A Costs:

Capital Costs - $810, 930

O & M Year (Years 1-2) - $300, 300
O & M Year (Years 3-30) - $258, 000
30 Year Present Worth - $3, 790, 900

Option B Costs:

Capi tal Costs - $1,071, 230

O & M Year (Years 1-2) - $356, 100
O & M Year (Years 3-30) - $313,900
30 Year Present Worth - $4, 680, 300

Al ternatively, the Audubon Water Conpany water supply wells Aud-3, Aud-5, and VFCC-2 nay be utilized for
groundwat er extraction. Water extracted fromthese wells would continue to be treated by their existing air
strippers. Vapor phase carbon units would be installed on these existing air strippers to control air

em ssions. |f the Audubon Water Conpany water supply wells and air strippers can be used to inplenment the
remedy, the costs for inplementing Alternative 4, Qption A or Option B, is estimated as fol |l ows.

Option A Costs:

Capital Costs - $498, 200

O & MYear (1-2 years) - $300, 300
O & M Year (3-30 years) - $258, 000
30 Year Present Worth - $3, 478, 200

Option B Costs:

Capital Costs - $758, 500

O & MYear (1-2 years) - $356, 100
O & M Year (3-30 years) - $313, 900
30 Year Present Worth - $4, 367, 600

Conpl i ance with ARARS:

Under this alternative, the spent whol e-house carbon filters would be considered a RCRA hazardous waste if
the toxic characteristic | eaching procedure ("TCLP') analysis perfornmed on the filters resulted in a VOC
concentration greater than 0.5 parts per mllion ("ppnt). Pennsylvania' s Hazardous Waste Managenent

Regul ations, 25 Pa. Code Parts 262, 263, and 264 woul d apply to the disposal of this hazardous waste.

This alternative is designed to neet MCLs established under the SDWA for the contam nants of concern
identified in Table 45. Also, this alternative would nmeet the risk-based action levels as referenced in the
NCP as acceptabl e groundwater cleanup criteria. Additionally the Pennsylvania Safe Drinking Water Act (25
Pa. Code Chapter 109) |ists secondary maxi mum contam nant |evels as applicable requirenents for public
drinking water supplies. These requirenments would be relevant and appropriate for any water provided to the
Audubon Wt er Conpany.

This alternative would conply with the Pennsylvani a's Hazardous Waste Managenent Regul ations, 25 Pa. Code SS
264.90-264.100 and in particular, 25 Pa. Code 264.97(i)(j) and 264.100(a)(9) which require that contam nated
groundwat er be renedi ated to background |l evels. Wth respect to location-specific ARARs, this alternative
woul d conply with the EPA's Ground Water Protection Strategy Policy for a dass Il A aquifer, which is a "To
Be Considered" ("TBC') standard.

This alternative would conply with the Pennsyl vani a's Hazardous Waste Managenent Regul ati ons, 25 Pa. Code
Chapter 264, Subchapter F regardi ng groundwater rmnonitoring requirenents.

This alternative would conply with fugitive em ssions control requirenents according to the federal dean Ar



Act, RCRA (40 C F.R Part 264, Subpart AA), the Pennsylvania Air Quality Regul ations, 25 Pa. Code Chapter
127, and EPA's OSWER Directive 9355.0-28 regarding the control of air em ssions from Superfund air strippers
at Superfund groundwat er sites.

Pumpi ng of groundwater and discharging of treated water would be in conpliance with the requirenents of the
Del aware River Basin Conmmission (18 CF. R Part 430).

Any treated water discharged through a "point source” to "waters of the United States" would conply with the
Clean Water Act, 33 U.S.C. SS 1251 et seq., the National Pollutant D scharge Elimnation System ("NPDES")
regul ations pronul gated thereunder at 40 C.F. R Parts 122-124, including any state and federal regul ations
promul gated pursuant to Section 402(p) of the Cean Water Act, 33 U S.C. S 1342(p) ("Municipal and Industrial
Stormnat er Di scharges"), the Pennsyl vania NPDES regul ations (25 Pa. Code SS 92. 31, and

t he Pennsyl vania Water Quality Standards (25 Pa. Code SS 93.1-93.9).

Al'l hazardous wastes generated during inplementation of this alternative would be handl ed, transported,
treated, and disposed of in conpliance with 25 Pa. Code Chapter 262 Subparts A (relating to hazardous waste
determ nation and identification nunbers), B (relating to nmanifesting requirenments for off-site shipnents of
spent carbon or other hazardous wastes), and C (relating to pretransport requirenents; 25 Pa. Code Chapter
263 (relating to transporters of hazardous wastes); and with respect to the operations at the Site generally,
with the substantive requirenents of 25 Pa. Code Chapter 264 Subparts B-D, | (in the event that hazardous
waste generated as part of the remedy is managed in containers), 25 Pa. Code Chapter 264 Subpart J (in the
event that hazardous waste is nmanaged, treated or stored in tanks). 40 C.F.R Part 264, Subpart AA (relating
to air emssions fromprocess vents) and 40 CF. R Part 268, Subpart C, Section

268. 30 and Subpart E (regardi ng prohibitions on | and di sposal and prohibitions on storage of hazardous
waste). 40 CF. R Part 264, Subpart AA (relating to air em ssion standards for process vents); 49 CF. R
Parts 107 and 171-179 (relating to the transportati on of hazardous wastes offsite.

This alternative would conply with the EPA OSVWER Directive 9834.11 and CERCLA 121(d)(3) which prohibit the
di sposal of Superfund Site waste at a facility not in conpliance with S 3004 and S 3005 of RCRA and all
appl i cabl e State requirenents.

ALTERNATI VE 5: Shal | ow and Deep G oundwater Extraction, Treatnent, Discharge; Installation of Private Water
Li nes and Connection to Public Water Supply System

This alternative fully incorporates all of the conponents of Alternative 2 to provide public health
protection. The additional conponents of Alternative 5 include extracting both shallow and deep groundwater,
and treating the water using air stripping and carbon adsorption.

Treated water fromextraction may be provided to the Audubon Water Conpany for use in the public water supply
systemor may be utilized by the CSGfacility in its operations or discharged to the Publicly Oaed Treat nent
Wrks ("POTW). The conceptual design devel oped for the approxi mate | ocati on of the shall ow and deep bedrock
wells is illustrated in Figure 8.

This alternative is sinmlar to Alternative 4 except that deep groundwater recovery is nodified such that

of f-property punping maxim zes capture within the Site plume by changing the | ocation of one of the

of f-property punping wells. Instead of utilizing the deep well proposed to be located in close proximty to
VFCC-2 as in Alternatives 3 and 4, a new recovery well, RW¥2, would be utilized to nore effectively recover
the contam nated plume. It is assumed that RW2 would punp at the sane rate that VFCC-2 currently punps.
This punping scenario is expected to recover the highest rate of VOCs while naximzing the use of the | ocal
wat er resources. QGoundwater nonitoring and 5-year site reviews would be required to neasure the
effectiveness of the cleanup.

Under Option A, recovered water fromthe deep groundwater well, RWM, the french drain, and wells M- 11,
MOS- 14, and MOS-15, woul d be treated by the existing french drain air stripper. Vapor phase carbon control
woul d be added to this stripper. Goundwater fromthe deep recovery wells RW¥3 and RW5 proposed to be
located in close proximty to Aud-3 and Aud-5 would be treated by an air stripper with vapor phase carbon.
The groundwater extracted fromthe deep bedrock well, RW¥2, would be treated in a separate

air stripper with vapor phase carbon.

Under Option B, an aqueous phase carbon treatnent systemwould be used to treat contani nated groundwater
recovered fromRW1, the french drain, MOS-11, MOS-14, and MXS-15. Goundwater fromthe deep wells RW¥3 and
RW5 (the deep bedrock wells proposed to be located in close proximty to Aud-3 and Aud5), and RWM2 woul d be
treated as described in Option A above.

Because this alternative would result in contaninated groundwater remaining on the Site, 5-year site reviews
pursuant to Section 121(c) of CERCLA would be required to nonitor the effectiveness of this alternative.



For costing purposes the renediation tine for this alternative was based on 30 years (the naxi num period of
perfornmance used by EPA for costing purposes). It is anticipated that this alternative would take 25 years.

I npl enentation time considers the time required to design and construct the alternative. Inplenentation time
for this alternative is estinated between two and five years.

Option A Costs:

Capital Costs - $946, 910

O & MYear (Years 1-2) - $446, 500
O & M Year (Years 3-30) - $404, 300
30 Year Present Worth - $5,573, 700
Option B Costs:

Capital Costs - $1,203, 910

O & M Year (Years 1-2) - $521, 500
O & M Year (Years 3-30) - $477, 400
30 Year Present Wrth - $6, 657, 000

Alternatively, the Audubon Water Conpany water supply wells Aud-3, Aud-5 may be utilized for groundwater
extraction. Wter extracted fromthese wells would continue to be treated by their existing air stripper.
Additionally the existing stripper at VFCC-2 may be utilized to treated groundwater extracted fromwell RW2.
Vapor phase carbon units would be installed on these existing air strippers to control air emssions. |If the
Audubon Water Conpany water supply wells and air strippers can be used to inplenent the

remedy, the cost for inplenenting Alternative 5 Option A or Option B, is estimated as foll ows.

Option A Costs:

Capital Costs - $641, 500

O & M (0-2 years) - $446, 500

O & M (3-30 years) - $404, 300

30 Year Present Worth - $5, 268, 300

Option B Costs:

Capital Costs - $899, 400

O & M Year (0-2 years) - $521, 500
O & M Year (3-30 years) - $477, 400
30 Year Present Worth - $6, 352, 800

Conpl i ance with ARARS:

Under this alternative, the spent whol e-house carbon filters would be considered a RCRA hazardous waste if
the toxic characteristic | eaching procedure ("TCLP') analysis perfornmed on the filters resulted in a VOC
concentration greater than 0.5 parts per million ("ppn'). Pennsylvania's Hazardous Waste Managenent

Regul ations, 25 Pa. Code Parts 262, 263, and 264 woul d apply to the disposal of this hazardous waste.

This alternative would conply with the Pennsylvani a' s Hazardous Waste Managenent Regul ations, 25 Pa. Code SS
264.90-264.100 and in particular, 25 Pa. Code 264.97(i)(j) and 264.100(a)(9) which require that

cont am nat ed groundwat er be renedi ated to background levels. Wth respect to |ocation-specific ARARs, this
alternative would conply with the EPA's Ground Water Protection Strategy Policy for a ass Il aquifer, which
is a "To Be Considered" ("TBC') standard.

This alternative would conply with the Pennsyl vani a's Hazardous Waste Managenent Regul ati ons, 25 Pa. Code
264, Subchapter F regarding groundwater nonitoring requirenents.

This alternative is designed to neet the MCLs established under the SDWA for the contam nants of concern.
Al so, this alternative would neet the risk-based action levels as referenced in the NCP as acceptabl e
groundwat er cleanup criteria. Additionally the Pennsylvania Safe Drinking Water Act (25 Pa. Code, Chapter
109) lists secondary maxi mum contam nant |evels as applicable requirements for public drinking water
supplies. These requirenents would be relevant and appropriate for any water provided to the Audubon Vater
Conpany.

This alternative would conmply with fugitive enissions control requirenents according to the federal dean Air
Act, RCRA (40 C F.R Part 264, Subpart AA), the Pennsylvania Air Quality Regul ations, (25 Pa. Code Chapter
127), and EPA's OSWER Directive 9355.0-28 regarding the control of air em ssions from Superfund air strippers
at Superfund groundwat er sites.

Pumpi ng of groundwat er and di scharging of treated water would be in conpliance with the requirenents of the
Del aware River Basin Conmmssion (18 CF. R Part 430).

Any di scharge of treated effluent to the POTWwoul d conply with federal C ean Water Act pretreatnent



regul ations and any State/federal regul ations pronul gated thereunder. Any discharge of treated effluent to

t he Audubon Water Conpany woul d neet SMCLs established under the Pennsylvania Safe Drinking Water Act, 25 Pa.
Code, Chapter 109. Any treated water discharged through a "point source" to "waters of the United States"
woul d conply with the dean Water Act, 33 U S.C. SS 1251 et seq., the National Pollutant D scharge

El i mi nation System ("NPDES') regul ati ons promul gated pursuant thereto at 40 C F. R Parts 122-124, incl uding
any state and federal regul ations promul gated pursuant to Section 402(p) of the dean Water Act,

33 U S.C S 1342(p) (Municipal and Industrial Stormmater Discharges"), the Pennsyl vani a NPDES regul ations (25
Pa. Code S 92.31), and the Pennsylvania Water Quality Standards (25 Pa. Code SS 93.1-93.9).

Al hazardous wastes generated during inplenmentation of this alternative would be handl ed, transported,
treated, and disposed of in conpliance with 25 Pa. Code Chapter 262 Subparts A (relating to hazardous waste
determination and identification nunbers), B (relating to manifesting requirenments for off-site shipments of
spent carbon or other hazardous wastes), and C (relating to pretransport requirenents; 25 Pa. Code Chapter
263 (relating to transporters of hazardous wastes); and with respect to the operations at the Site generally,
with the substantive requirenents of 25 Pa. Code Chapter 264 Subparts B-D, | (in the event that hazardous
waste generated as part of the renedy is managed in containers), 25 Pa. Code Chapter 264 Subpart J (in the
event that hazardous waste is nanaged, treated or stored in tanks). 40 CF.R Part 264, Subpart AA (relating
to air emssions fromprocess vents) and 40 CF. R Part 268, Subpart C, Section

268.30 and Subpart E (regarding prohibitions on | and disposal and prohibitions on storage of hazardous
waste). 40 CF. R Part 264, Subpart AA (relating to air em ssion standards for process vents); 49 CF. R
Parts 107 and 171-179 (relating to the transportation of hazardous wastes offsite.

This alternative would comply with CERCLA S 121(d)(3) which prohibits the disposal of Superfund Site waste at
a facility not in conpliance with 3004 and 3005 of RCRA and all applicable State requirenents.

VITT. SUWARY OF COVPARATI VE ANALYSI S OF ALTERNATI VES

Each of the renedial alternatives described above were evaluated using nine criteria. The resulting
strengths and weaknesses of the alternatives were then weighed to identify the alternative providing the best
bal ance anmong the nine criteria. These nine criteria are:

Threshold Griteria

- Overall protection of human health and the environnent
- Conpliance with applicable or relevant and appropriate requirenents ("ARARs")

Primary Bal ancing Criteria

- Reduction of toxicity, nobility or vol unme
- Inplenmentability

- Short-termeffectiveness

- Long-term effectiveness and pernanence

- Cost

Modi fying Criteria

- State acceptance
- Communi ty acceptance

A, PROTECTI ON OF HUVAN HEALTH AND THE ENVI RONVENT

A prinmary requirement of the Conprehensive Environnental Response, Conpensation and Liability Act ("CERCLA")
is that the selected renedial action be protective of human health and the environment. A renedy is
protective if it elimnates, reduces, or controls current and potential risks posed through each exposure
pathway to acceptable | evels through treatnent, engineering controls, or institutional controls.

Alternative 1, the no action alternative, does not include treatment or controls, provides no reduction in
risk, and is not protective.

Alternatives 2, 3, 4, and 5 are protective of hunman health. Risks posed by exposure to contam nated
groundwat er are addressed by connecting affected and potentially affected parties to the existing public
wat er supply systemand by the use of whol e-house carbon filter systems until the water lines are
installed. Since Alternative 2 does not provide for treatment of contam nated groundwater or prevent

m gration of contaminants to currently unaffected areas it is not as protective of human health as
Alternatives 3, 4 and 5.

Alternatives 3, 4, and 5 include extraction and treatnent of contam nated groundwater. These alternatives



woul d eventual Iy restore contam nated groundwater to background | evels or MCLs, whichever is nore stringent.
By providing connection to the existing public water supply and continui ng mai ntenance of existing carbon
filters, human heal th woul d be protected from exposure to contam nated groundwater while the groundwater
aquifer is being restored. Public and environnental risks fromdirect contact with, and

i ngestion of, contam nated groundwater would be mitigated through treatnent of the groundwater plune.
Alternatives 3, 4, and 5 would achi eve a greater degree of overall protection of human health and the
environnent than Alternatives 1 and 2. Aternatives 4 and 5 would achi eve an even greater degree of overall
protection of human health and the environnent than Alternative 3 because Alternatives 4 and 5 actively
renmedi ate the shallow aquifer while Alternative 3 does not.

B. COWPLI ANCE W TH ARARS

Section 121(d) of CERCLA requires that remedial actions at CERCLA sites at |least attain legally applicable or
rel evant and appropriate federal and State standards, requirenents, criteria, and limtations which are
collectively referred to as "ARARsS", unless such ARARs are wai ved under CERCLA Section 121(d)(4). Applicable
requirenents are those substantive environnental protection requirenents, criteria, or limtations

promul gated under federal or State |laws that specifically address hazardous substances

found at the site, the renedial action to be inplenented at the site, the location of the site, or other
circunstances present at the site. Relevant and appropriate requirenents are those substantive environmnental
protection requirements, criteria, or linitations promulgated under federal or State

I aw whi ch, while not applicable to the hazardous materials found at the site, the renedial action itself, the
site location or other circunstances at the site, neverthel ess address problens or situations sufficiently
simlar to those encountered at the site that their use is well-suited to the site. ARARs may relate to the
subst ances addressed by the renedial action (chemcal-specific), to the location of the site (location
specific), or the manner in which the renedial action is inplenmented (action specific).

In addition to applicable or relevant and appropriate requirenents, the |l ead and support agencies may, as
appropriate, identify other advisories, criteria, or guidance to be considered for a particular release. The
"to be considered" ("TBC') category consists of advisories, criteria, or guidance that were devel oped by EPA,
ot her federal agencies, or states that may be useful in devel opi ng CERCLA renedi es.

Since Alternatives 1 and 2 do not include groundwater renedi ati on as a conponent of their respective
renedi es, neither alternative would neet the chem cal -specific ARARs relating to groundwater renedi ati on and
treatment.

Additionally, Alternatives 1, 2, and 3 would not conply with the requirenents of the Pennsylvani a Hazardous
Wast e Managenent Regul ations, 25 Pa. Code SS 264.90-264.100 and in particular, 25 Pa. Code SS 264.97(i)(j)
and 264.100(a)(9), which require contami nated groundwater to be remedi ated to background |l evels. Aternatives
1 and 2 do not involve any treatment of contami nated groundwater, and Alternative 3 does not conply with
these regul ations since the shallow aquifer would not be actively renedi ated.

Wth respect to location-specific ARARs, Alternatives 1, 2, and 3 would not conply with EPA's G ound Water
Protection Strategy Policy for a dass Il A aquifer, which is a TBC standard.

Wth respect to |ocation-specific ARARs, Alternatives 4 and 5 would conply with the EPA's G ound Water
Protection Strategy Policy for a Cass Il A aquifer, which is a TBC standard. Alternatives 4 and 5 woul d
protect current and potential sources of drinking water and waters having ot her beneficial uses.

Wth respect to location-specific ARARs, Alternatives 3, 4, and 5 would conply with the substantive
requirenents of the Delaware River Basin Commission (18 CF. R Part 430).

Alternatives 4 and 5, which include groundwater renmedi ati on, woul d neet the chemi cal -specific ARARs (as set
forth in Section XI of this ROD) relating to groundwater renediation and treatnent. Alternative 3 would only
neet all chem cal -specific ARARS through natural attenuation of the contam nants because the shall ow aquifer
woul d not be actively renedi at ed.

Alternatives 3, 4, and 5 would neet all action-specific ARARS relating to activities performed as part of the
remedy, including federal and State air em ssion requirenents, federal Pretreatnent Standards for di scharges
to a POTW and federal and State treatnment, storage, and di sposal requirenments for any hazardous and

sol i dwast es generated during the groundwater treatnent process.

C. REDUCTION OF TOXICI TY, MOBILITY, OR VOLUME

This evaluation criteria addresses the degree to which a technol ogy or remedial alternative reduces toxicity,
mobility or volune of hazardous substances.

Alternatives 1 and 2 are renedial actions that do not use treatment technol ogies. Therefore, Alternatives 1



and 2 woul d not reduce the toxicity, nmobility, or volune of contam nants in the groundwater plune at

the Site. Over tinme, contamnant levels in the present areas of contanination nay decrease gradual ly through
natural attenuation, but the groundwater plurme itself may increase in area. Alternatives 3, 4, and 5 are the
only alternatives which involve treatnent and which would result in active reduction of VOCs in the

contami nated aquifer. Aternative 3, however, would not actively reduce the |l evel of VOCs in the shall ow

aqui fer. A reduction of contaminants in the shallow aquifer, under Alternative 3, would only occur through
natural attenuation. Alternatives 4 and 5 would renove contam nants fromboth the shallow and the deep

aqui fers which would result in the reduction of toxicity, nobility and volume of Site contami nants in
groundwat er through treatnent. Specifically, a conbination of air stripping and carbon adsorption would
change t he physical, chem cal and/or biological characteristics of the contam nants on Site, thereby

reducing the toxicity, nobility, and volume of these contam nants.

D. | MPLEMENTABI LI TY

Inpl ementability refers to the technical and adnministrative feasibility of a remedy, from design through
construction, operation, and naintenance. It also includes coordination of federal, State, and | ocal
governnents to clean up the Site. Al alternatives evaluated are considered i npl enentabl e and use

t echnol ogi es that have been recommended and used at other Superfund sites. Al alternatives require
groundwat er nonitoring and Alternatives 3, 4, and 5 require nmonitoring of treated groundwater discharge

Alternative 1 which includes groundwater monitoring solely on the CSG property woul d be the easiest
alternative to inplemnent.

Alternative 2 can also be inplenented easily, but would require the participation of the Audubon Water
Conpany and State and | ocal governnents for the construction of water lines within existing road

ri ght-of-ways. The public water supply is regul ated under the Safe Drinking Water Act. The Audubon \Water
Conpany is in conpliance with the Safe Drinking Water Act and operates under a State permt.

Alternatives 3, 4, and 5 would require the participation of the Audubon Water Conpany and State and | oca
governnents for the construction of water lines within existing road right-of-ways. Because Alternatives 3,
4, and 5 involve the extraction and treatnent of groundwater, there are nore inplementation and operation
consi derations associated with these alternatives. Aternatives 3, 4, and 5 present m ni numtechni cal
difficulties in designing and constructing the treatnent systens but may require additional groundwater
investigations during the design stage

The conponents of the air stripping and carbon adsorption systens (Alternatives 3, 4, and 5) are readily

i mpl enent abl e using existing technol ogies. The reliability of these treatnent technol ogies has al so been
establ i shed and denmonstrated successfully at other hazardous waste sites. No special materials or equipnent
woul d be required to inplement Alternatives 3, 4, or 5. (Qperation and mai nt enance considerations include
cl eaning and repl acenent of wells and well punps; maintenance of blower units; cleaning of foul ed packing
and regenerati on of the vapor phase carbon units (Qotion A) or the |iquid phase carbon units (Option B)

E. SHORT- TERM EFFECTI VENESS

Short-term effectiveness addresses the period of time needed to achi eve protection of human health and the
envi ronnent and any adverse inpacts that may be posed during the construction and operation period unti
remedi ati on goal s are achi eved

None of the alternatives eval uated invol ve extensive construction, excavation, or other renedial action
neasures that woul d pose any appreci able short-termrisks to the community or to workers during construction
or inplenmentation. Workers will be required to wear appropriate levels of protection during installation of
extraction wells to avoid direct contact with contam nated groundwater. During installation of the treatnent
systens and other Site activities, precautions nandated by the Cccupati ona

Safety and Health Act ("OSHA") for construction activities will be taken. D sposal of any wastes generated
during construction and operation will follow proper handling practices and therefore should not have an
adverse environnental inpact.

EPA' s Wl | -Head Protection Areas ("WHPAs) Mbdel was used to estimate the tine frame for aquifer renediation
The WHPA nodel is a nodel which nodels an area through which contam nants are reasonably likely to nove
toward and reach water wells or wellfields. Based on the nodel, Alternative 5 shoul d

remedi ate the aquifer in the shortest tinme frane because the groundwater extracted using Alternative 5 shoul d
contain a greater concentration of contaninants. However, a nore accurate eval uation of the response of the
aqui fer to punping will be undertaken during the remedial design stage

F.  LONG TERM EFFECTI VENESS AND PERVANENCE

Long-term effecti veness and pernmanence refers to the ability of a remedy to naintain reliable protection of



human health and the environnent over tine. This evaluation criteriumincludes the consideration of residual
risk and the adequacy and reliability of controls.

Since no actions woul d be taken to renedi ate the contami nated groundwater under Alternative 1, the health
risks remaining after inplenmentation of this alternative would be very sinilar to those posed by the present
use of contam nated groundwater. Inplenmenting Alternative 1 would result in nmore than mninal residual risk
from groundwat er ingestion, dermal contact, and inhalation under the future use reasonabl e maxi num exposure
scenari o, since groundwater would not be treated or contai ned and ARARs woul d not be

at t ai ned.

Alternative 2 neets the objective of elimnating the public health risk associated with use of contam nated
groundwat er, but does not involve the actual treatment or remediation of contam nated groundwater.
Therefore, it would not maintain reliable protection of the environment over tine.

Wth respect to environmental risk, the contam nants in the groundwater would continue to mgrate over tine
under Alternatives 1 and 2. Under Alternative 3, contam nants would continue to migrate fromthe shal |l ow
aqui fer to the deep aquifer. Therefore Alternatives 1, 2 and 3 would not naintain reliable protection of the
envi ronnent over tine.

Alternatives 4 and 5 would provide the greatest degree of long-termeffectiveness and permanence for
groundwat er protection and remedi ation and would result in mninmal residual risk by attaining ARARs for
gr oundwat er .

G CosT

This criterion exam nes the estinated costs for each renedial alternative. For conparison, capital, annual
&M and present worth costs are shown in Table 47.

H  STATE ACCEPTANCE

The Pennsyl vani a Departnent of Environmental Resources has concurred on EPA' s sel ected renedy, Aternative 5,
Option A

I.  COMMUNI TY ACCEPTANCE

A public neeting on the Proposed Pl an was held on August 6, 1992 in Eagleville, Pennsylvania. Comrents
received orally at the public neeting and in witing during the public comment period are referenced in the
Responsi veness Summary attached to this Record of Decision. Residents who live in Lower Providence Township
have not objected to the sel ected renedy.

I X. THE SELECTED REMEDY: DESCRI PTI ON AND PERFORVANCE STANDARD(S) FOR EACH COVPONENT OF THE REMEDY
A, GENERAL DESCRI PTI ON OF THE SELECTED REMEDY

EPA has selected Alternative 5 Option A as the selected remedy for the CSG Site. This remedy will restore
the groundwater in the area of attainment to background | evels or MCLs, whichever is |lower, for the

contami nants of concern and protect the public from exposure to contam nated groundwater. The area of
attainnent for the cleanup is the potential extent of the contam nant plune as depicted in Figure 5. Based
on current information, this alternative provides the best bal ance anong the alternatives with

respect to the nine criteria EPA uses to evaluate each alternative. The selected renedy consists of the
foll owi ng conponents:

Construction of public water supply lines and connections to the
resi dences south of the CSG facility on Rittenhouse Road and on
Audubon Road between Rittenhouse Road and Thrush Lane.

Conti nued mai nt enance of the whol e-house carbon filtration systemns
previously supplied to residences al ong Audubon Road near Trooper Road;

Installation, operation and mai ntenance of groundwater extraction
wells to renove contam nated groundwater frombeneath the Site and to
prevent contam nants frommgrating further;

Installation, operation, and naintenance of air strippers at the
groundwat er extraction wells to treat groundwater to the required | evels;

Installation, operation, and nmintenance of vapor phase carbon units on air strippers;



Peri odi c sanpling of groundwater and treated water to ensure that
treatment conponents are effective and that groundwater renediation is
progressing towards the cl eanup goal s; and

Creation of a groundwater nmanagement zone with restrictions on the
installation of newwells in areas of contam nation which exceed MCLs.

Each conponent of the selected renedy and its performance standard(s) is described in detail in Section C
bel ow.

B. Strategy if the Selected Renedy is Not Achieved

Based on the information obtained during the R, and the analysis of the renedial alternatives, EPA and the
Commonweal t h of Pennsyl vania believe that it nmay be possible to achieve the required groundwater cleanup

| evel s. However, the ability to achieve required cleanup levels at all points throughout the area of

attai nnent or plune of contam nation cannot be determined until the extraction system has been inpl enent ed,
nodi fi ed as necessary, and plunme response nonitored over tine.

If it is determned by EPA, in consultation with PADER, that on the basis of the system perfornance data
that certain portions of the aquifer cannot be restored to background |evels, or MCLs, whichever is |ower,
and/or if EPA determines that it is technically inpracticable to restore the aquifer, EPA nay amend the ROD
or issue an Explanation of Significant Differences in accordance with the NCP. In such event, the likely
alternative actions will attenpt to remediate the groundwater to its beneficial use that would be

used as a drinking water source. If the aquifer cannot be restored to its beneficial use, sone or all of the
foll owi ng neasures involving | ong-term nanagenment coul d occur, as determned by EPA in consultation with
PADER, for an indefinite period of tine, as a nodification of the existing system

long termgradi ent control nay be provided by |ow | evel punping, as a contai nment neasure

chemi cal -specific ARARs nay be wai ved for those portions of the
aqui fer for which EPA and PADER determine that it is technically
i mpracticable to achieve further contam nant reduction

institutional controls may be provided/ maintained to restrict access
to those portions of the aquifer where contam nants remain above
Per f ormance St andards;

remedi al technol ogi es for groundwater restoration may be reeval uated; and
further sanpling and/or nmonitoring of existing and/or new wells may be ordered.
C. PERFORVANCE STANDARDS
1) Connection to the Public Water Supply

The extension of the Audubon Water Conpany water supply lines shall be constructed in conpliance with |ocal
and State requirenents. Connections shall be offered and provided to the residences listed in Table 46 and
any ot her residence determ ned by EPA during the Renedial Design to be affected or potentially affected by
the plunme of contamnation. Al areas inpacted by the construction activities during renedy inplenentation
and operation and mai ntenance shall be restored to preexisting conditions. Wen the

affected and potentially affected parties are connected into the public water supply system each residential
wel | shall be abandoned in accordance with all applicable regulations unless the residential well is selected
as a sanpling location for |ong-term groundwater nonitoring.

2) Miintenance and D sposal of Existing Wol e-House Carbon Filtration Systens

Resi dences south of the Site on R ttenhouse Road and on Audubon Road between Rittenhouse Road and Thrush Lane
shal | be connected to the public water supply system The existing whol e-house carbon filtrati on systens
that have previously been installed in residences to the south of the CSG property shall be nmaintained in
proper working order until connection to the public systemis conplete. Such maintenance will ensure that

br eakt hrough of contami nants does not occur. The mai ntenance shall include regular changing of carbon
filters in accordance with the work plan for the Remedi al Design and/or at EPA's request. One additiona
systemshall be installed in a residence |ocated at 2705 Audubon Road. Maintenance of whol e- house carbon
filtration systens shall also continue for the residences southeast of the Site al ong Audubon Road near
Trooper Road, which are identified as Goup 2 in the Feasibility Study.

At the conclusion of the renedy construction or at the Site's first 5-year review, whichever takes place



first, this residential are shall be reevaluated by EPA and EPA wi |l determ ne whether the maintenance of
whol ehouse carbon filtration systens will be continued.

The managerment and ul tinmate di sposition of these spent carbon filters will be determ ned, subject to EPA
approval, during the renedial design. Such nmanagerment nay entail treatment and/or disposal of the carbon
filters. In the event these units are a hazardous waste, the following ARARs will apply: 25 Pa. Code Chapter
262, Subparts A (relating to hazardous waste determ nation and identification nunbers), B (relating to

mani festing requirenents for off-site shipnents of spent carbon or other hazardous

wastes), and C (relating to pretransport requirenents; 25 Pa. Code Chapter 263 (relating to transporters of
hazardous wastes); and with respect to the operations at the Site generally, with the substantive
requirenents of 25 Pa. Code Chapter 264, Subparts B-D, | (in the event that hazardous waste generated as part
of the renedy is managed in containers), 25 Pa. Code Chapter 264, Subpart J (in the event that hazardous
waste is nanaged, treated or stored in tanks). 40 CF. R Part 264, Subpart AA (relating to

air enmissions fromprocess vents) and 40 C.F.R Part 268, Subpart C, Section 268.30 and Subpart E (regarding
prohi bitions on | and di sposal and prohibitions on storage of hazardous waste). 40 C F.R Part 264, Subpart
AA (relating to air em ssion standards for process vents).

3) Goundwater Extraction and Treat ment

The sel ected renedy includes groundwater extraction and treatnent which shall be required until such tinme as
EPA in consultation with PADER deternine that the Perfornmance Standard (renediation to background |evel s as
establ i shed by EPA during the Renedial Design, or MCLs, whichever is |lower) for each contaninant of concern,
as identified in Table 45, in the groundwater has been achi eved throughout the entire areal extent of
groundwat er contam nati on. The details of the system are described bel ow

a) GQGoundwater Extraction System

The groundwat er shall be decontam nated through extraction and treatnent of the contam nated groundwater

t hroughout the entire plume of contam nation. The extraction shall create capture zones to capture

cont am nat ed groundwat er throughout the plune. Goundwater shall be extracted using multiple extraction
well's, the exact |ocation, groundwater extraction flow rate, and nunber of which shall be deternined during
the Remedi al Design and shall be approved by EPA in consul tation with PADER

b) Goundwater d eanup Levels

The wel | system for extracting groundwater shall be operated until the Perfornance Standard for each

contami nant of concern is net and naintained throughout the entire plune of contanination for a period of 12
consecutive quarters in accordance with Subparagraph (e), infra. The Performance Standard for each

contami nant of concern in the groundwater shall be the MCL for that contam nant (the federal ARAR for public
drinking water supplies under the Safe Drinking Water Act) or the background concentration of that

contami nant (the Pennsyl vani a ARAR under 25 Pa. Code SS 264. 90-264.100), whichever is lower. The background
concentration for each contam nant of concern shall be established by EPA during the Renedial Design in
accordance with the procedures for groundwater nonitoring outlined in 25 Pa. Code S 264.97. Establishnent of
background concentrati ons shall not delay inplenmentation of the remedy. In the event that a contam nant of
concern is not detected in sanples taken for the establishment of background

concentrations, the nmethod detection linits of EPA approved |ow | evel drinking water analytical nethods wth
respect to that contam nant of concern shall constitute the background concentration of the contam nant.

c) Ar Stripper and Vapor Phase Carbon Units

The recovered groundwater shall be treated using packed colum air stripping units and, where required, vapor
phase carbon units. The Performance Standard for the air emssions fromthe air stripping units shall be the
requirenents of the RCRA regulations set forth at 40 CF. R Part 264, Subpart AA Air Em ssion Standards for
Process Vents. The total organic emissions fromall affected process vents at the Site are required to be
bel ow 1.4 kg/ hr and 2800 kg/yr under this regulation. Any vinyl chloride air emi ssions fromthe groundwater
treatnment units will conply with Section 112 of the dean Air Act, 42 U S.C 7412, National Em ssion Standard
For Hazardous Air Pollutants (NESHAPs). The relevant and appropriate NESHAP for vinyl chloride is set forth
at 40 CF. R Part 61, Subpart F. The air enmissions will also conply with the Commonweal th of Pennsyl vani a
regul ations set forth at 25 Pa. Code, Chapter 127, Subchapter A Those regul ations require that em ssions be
reduced to the mini mum obtainable | evel s through the use of best available technol ogy, as defined in 25 Pa.
Code 121.1.

The managerment and ultinmate di sposition of the spent carbon fromthe vapor phase carbon units will be

det erm ned, subject to EPA approval, during the rermedial design. Such nanagenment nmay entail treatment and/or
di sposal of the carbon filters. In the event these units are a hazardous waste, the foll owing ARARS will
apply as the Performance Standard: 25 Pa. Code Chapter 262 Subparts A (relating to hazardous waste

determ nation and identification nunbers), B (relating to manifesting requirenments for off-site

shi pnents of spent carbon or other hazardous wastes), and C (relating to pretransport requirenents; 25 Pa.



Code Chapter 263 (relating to transporters of hazardous wastes); and with respect to the operations at the
Site generally, with the substantive requirenents of 25 Pa. Code Chapter 264, Subparts B-D, | (in the event
t hat hazardous waste generated as part of the remedy is nmanaged in containers), 25 Pa. Code Chapter 264,
Subpart J (in the event that hazardous waste is managed, treated or stored in tanks). 40 C.F.R 268 Subpart
C Section 268.30 and Subpart E (regardi ng prohibitions on |and di sposal and prohibitions on storage of
hazardous waste). 40 CF.R Part 264, Subpart AA (relating to air em ssion standards for process vents).

d) Discharge of Treated Water

The Performance Standard for each contam nant of concern in the effluent water fromthe air strippers, which
may be supplied to the Audubon Water Conpany Public Water Systemor nmay be used by the CSG facility with
overflow di scharged to the POTW shall be the MCL for that contam nant as promnul gated under the Safe Drinking
Water Act, 42 U S.C. SS 300f to 300j-26, and set forth at 40 CF.R 141.61(a). In the absence of an ML, an
EPA heal t h-based concentration applies. The MCLs for the contam nants of concern are listed

in Tabl e 45. The Pennsyl vania Safe Drinking Water Act (25 Pa. Code, Chapter 109) lists the secondary nmaximm
contam nant levels ("SMCLs") as applicable requirenments for public drinking water supplies. SMLs are

rel evant and appropriate for discharge of treated effluent to the Audubon Water Conpany.

The appropriate anal ytical method for the contaninants of concern is the "Superfund Anal ytical methods for
Low Concentration Water for Organics Analysis, (June 1991). The exact point of discharge and receiver of
treated water shall be determ ned during the Renedi al Design and shall be approved byEPA in consultation with
PADER. The di scharging of water shall conmply with any applicable dean Water Act and Commonweal t h of

Pennsyl vani a ARARs.

e) Periodic Mnitoring and System Shut down

A | ong-term groundwat er nonitoring programshall be inplenented to evaluate the effectiveness of the
groundwat er punpi ng and treatment systemthroughout the entire plune. Nunbers and | ocations of these
nmonitoring wells shall be approved by EPA during the renedial design, in consultation with the PADER

The wel ls shall be sanpled quarterly for the first three years and semi annually thereafter until the |evels
of contam nants of concern in these wells have reached background | evels as established by EPA, in

consul tation with PADER during the Remedi al Design, or MCLs whichever is lower. Once these required |evels
have been reached, the wells shall be sanpled for twel ve consecutive quarters throughout the entire plune and
if contamnants remain at or below these required |l evels, the operation of the extraction systemshall be
shut down.

Sem -annual nonitoring of the groundwater shall continue for five years after the systemis shutdown. |[f
subsequent to an extraction system shutdown, monitoring shows that groundwater concentrations of any

contami nant of concern are above background | evels or MCLs, whichever is |ower, the systemshall be restarted
and continued until the required | evel s have once nore been attained for twelve consecutive quarters.

Sem -annual nonitoring shall continue until EPA determines, in consultation with the PADER that contam nants
have reached stable | evels. The EPA-approved anal ytical nethod will be determined in the Renedial Design.

An operation and mai ntenance plan for the groundwater nonitoring systemshall be

requi red, and nust be approved by EPA in consultation with the PADER

f) Operation and Miintenance of Extraction and Treatnment System

An operation and mai ntenance plan for the groundwater extraction and treatment systemshall be required. The
performance of the groundwater extraction and treatnment systemshall be carefully nonitored on a regular
basis and the systemnmay be nodified, as warranted by the perfornance data collected during operation.

Sanpl es of treated groundwater shall be collected periodically to ensure that the treatnent technol ogies

enpl oyed are reduci ng contam nant levels to required standards. These nodifications

may include, for exanple, alternate punping of extraction wells or the addition or elimnation of certain
extraction wells.

4) Institutional Controls

Restrictions on the installation of new wells shall be inplenmented in areas of the Site where MCLs are
exceeded.

5) Worker Safety

During all Site work, Qccupational Safety and Health Administration ("OSHA") standards set forth at 29 C F. R
Parts 1910, 1926 and 1904 governi ng worker safety during hazardous waste operations, shall be conplied wth.

6) Five-Year Reviews



Fi ve-year reviews shall be conducted after the remedy is inplenmented to assure that the remedy continues to
protect human health and the environnent. A 5-Year Review Wirk Plan shall be required and shall be
approved by EPA in consultation with the PADER

X. STATUTCRY DETERM NATI ONS

EPA's primary responsibility at Superfund sites is to select renedial actions that are protective of human
health and the environnment. Section 121 of CERCLA also requires that the selected renedial action conply
with ARARs, be cost-effective, and utilize permanent treatnent technol ogies to the maxi num extent
practicable. The follow ng sections discuss how the selected renedy for the CSG Site neets these statutory
requi renents.

A, PROTECTI ON CF HUVAN HEALTH AND THE ENVI RONVENT

The sel ected remedy wi |l provide adequate protection of human health and the environment by providing public
water to affected and potentially affected resi dences and nai ntenance of exi sting whol e-house carbon
filtration systens, and by extracting and treating the contam nated groundwater to achi eve MCLs established
under the SDWA or background | evels, whichever is |ower.

I npl ement ati on of the selected remedy will not pose unacceptable short-termrisks or cross-media inpacts.
The remedi al technol ogi es enployed in the selected renedy are proven to reduce the concentrations of volatile
organi ¢ conmpounds to acceptable | evels.

B. COWPLI ANCE WTH AND ATTAI NMENT OF APPLI CABLE OR RELEVANT AND APPROPRI ATE REQUI REMENTS (" ARARS")

The selected renedy will conply with all applicable or relevant and appropriate chem cal -specific,
| ocation-specific, and action-specific ARARs. Those ARARs are:

1. Chenical - Specific ARARs

The selected remedy will be designed to achieve conpliance with chem cal -specific ARARs related to

groundwat er and anbient air quality at the Site. The Safe Drinking Water Act specifies MCLs for drinking
water at public water supplies. The contam nants of concern for the CSG Site and their respective MCLs which
are listed in Table 45 (for 1,1 Dichloroethane a heal th-based concentration is listed) are rel evant and
appropriate for this renedial action. These MCLs shall be achieved throughout the entire contam nated
groundwat er plunme. These MCLs, as set forth at 40 CF. R 141.61(a), are listed in Table 45.

Pennsyl vani a regul ations set forth at 25 Pa. Code SS 109.202(1), 109.201(2), 109.203 and 109.503 establish
drinking water quality standards at |east as stringent as the federal MCLs.

The Commonweal th of Pennsyl vani a standards specify that all groundwater containing hazardous substances nust
be renedi ated to "background" quality as set forth in 25 Pa. Code SS 264.90 - 264.100, and in particular, 25
Pa. Code 264.97(i) and (j), and 264.100(a)(9). The Commonweal th of Pennsylvania al so naintains that the
requirenent to renediate to background is found in other legal authorities. This requirenment that all
groundwat er be remedi ated to background levels is a relevant and appropriate requirenent.

The net hod(s) by which background levels will be determned are set forth under the description of the

sel ected renedial alternative. These background levels, if nore stringent than MCLs, shall be attained as
part of this renedial action unless EPA and the PADER determ ne that attaining such levels is technically
i npracticabl e.

Any vinyl chloride em ssions fromthe groundwater treatnment systemshall conply with Section 112 of the d ean
Air Act, 42 U S.C. Section 7412, National Em ssion Standards for Hazardous Air Pollutants (NESHAPs). The
rel evant and appropriate NESHAP for vinyl chloride is set forth at 40 CF. R Part 61, Subpart F.

2. Location-Specific ARARs

The substantive requirenents of the Delaware River Basin Commission (18 CF. R Part 430) are applicable.
These regul ations establish requirements for the extraction of groundwater within the Del aware R ver Basin.

3. Action-Specific ARARs

Federal dean Air Act requirenents, 42 U S.C. SS 7401 et seq. are applicable and nmust be met for the

di scharge of contaminants to the air. Pennsylvania's Air Pollution Control Act is also applicable, as are
Pennsyl vania's Air Pollution Control Regulations (25 Pa. Code Chapters 121-142). The requirenents of Subpart
AA (Air Emi ssion Standards for Process Vents) of the Federal RCRA regul ations set forth at 40 CFR Part 264
are relevant and appropriate and, (depending upon the levels of organics in the extracted



groundwat er and treatnent residuals) may be applicable to the air stripping operations conducted as part of
the selected remedy. These regulations require that total organic enmissions fromthe air stripping process
vents nmust be less than 1.4 kg/hr (3 Ib/hr) and 2800 kg/yr (3.1 tons/yr).

25 Pa. Code Section 123.31 is applicable to the selected renmedial alternative and prohibits nmal odors
det ect abl e beyond the CSG property line.

25 Pa. Code Section 127.12(a)(5) will apply to new point source air emssions that result frominpl enentation
of the selected remedial alternative. These Commonweal th of Pennsyl vani a regul ations require that em ssions
be reduced to the m nimum obtai nable I evels through the use of best avail abl e technol ogy ("BAT"') as defined
in 25 Pa. Code S 121.1.

25 Pa. Code Section 127.11 will apply to the selected remedy alternative. These Commonweal th of Pennsyl vani a
regul ations require a plan for approval for nost air stripping and soil venting/ decontam nation projects
designed to renove vol atile contam nants fromsoil, water, and other materials

regardl ess of emi ssion rate.

Regul ations concerning well drilling as set forth in 25 Pa. Code Chapter 107 are applicable. These
regul ations are established pursuant to the Water Well Drillers License Act, 32 P.S. S 645.1 et seq.

The groundwater collection and treatment operations will constitute treatment of hazardous waste (i.e., the
groundwat er cont ai ni ng hazardous waste), and will result in the generation of hazardous wastes derived from
the treatnment of the contam nated groundwater (i.e., spent carbon filters fromthe air stripping operations
and whol e- house carbon filtration systens). The renmedy will be inplenented consistently with the
requirenents of 25 Pa. Code Chapter 262 Subparts A (relating to hazardous waste determ nati on and
identification nunbers), B (relating to nmanifesting requirenents for off-site shipnents of spent carbon or
ot her hazardous wastes), and C (relating to pretransport requirenents; 25 Pa. Code Chapter 263 (relating to
transporters of hazardous wastes); and with respect to the operations at the Site generally, with the
substantive requirenents of 25 Pa. Code Chapter 264, Subparts B-D, | (in the event that hazardous waste
generated as part of the remedy is nmanaged in containers), 25 Pa. Code, Subpart J (in the event that
hazardous waste is nmanaged, treated or stored in tanks). 40 CF.R Part 264, Subpart AA (relating to air
em ssions fromprocess vents) and 40 CF. R Part 268, Subpart C,  Section 268.30 and Subpart E (regarding
prohi bitions on | and di sposal and prohibitions on storage of hazardous waste). 40 C F.R Part 264, Subpart
AA (relating to air em ssion standards for process vents).

25 Pa. Code Chapter 264, Subchapter F, regarding groundwater nonitoring is applicable to the sel ected
remedi al alternative.

The di scharge of treated effluent to the POTWshall conmply with the federal O ean Water Act (33 U S.C SS
1251 et seq.) pretreatnment regul ations for existing and new sources of pollution as set forth at 40 C F. R
Part 403.

Any surface water discharge of treated effluent will conply with the substantive requirements of the Section
402 of the dean Water Act, 33 U S.C S 1342, and the National Pollutant Discharge Elimnation System
("NPDES") discharge regulations set forth at 40 CF.R Parts 122-124, the Pennsyl vani a NPDES regul ations (25
Pa. Code S 92.31, and the Pennsylvania Water Quality Standards (25 Pa. Code SS 93.1-93.9).

The Pennsyl vania Safe Drinking Water Act (25 Pa. Code Chapter 109) lists the secondary maxi num contam nant
levels ("SMCLs") as applicable requirenments for public drinking water supplies. SMILs are rel evant and
appropriate for discharge of treated effluent to the Audubon Water Conpany.

The Cccupational Safety and Health Act ("OSHA') regulations codified at 29 CF.R Section 1910.170 are
applicable for all activities conducted during this renedial action.

25 Pa. Code Sections 261.24 and 273.421 are applicable regulations for the handling of residual and ot her
waste and for the determ nation of hazardous waste by the Toxic Characteristic Leaching Procedure ("TCLP").

Transportati on of any hazardous wastes off-site shall also conply with the Departnment of Transportation
("DOr") Rules for Hazardous Materials Transport (49 C.F.R Parts 107 and 171-179).

4. To Be Considered Standards
Pennsylvania's Ground Water Quality Protection Strategy, dated February 1992 is a to be considered standard.

EPA Directive 9355.0-28, which covers em ssions fromair strippers at Superfund groundwater sites is a to be
consi dered standard.



Pennsyl vani a Bureau of Air Quality Menorandum "Air Quality Permtting Criteria for Renediation Projects
Involving Air Strippers and Soil Decontam nation Units" is a to be considered standard

EPA's Ground Water Protection Strategy, dated July 1991, is a to be considered standard

EPA CSWER Directive 9834.11 which prohibits the disposal of Superfund Site waste at a facility not in
conpl i ance with 3004 and 3005 of RCRA and all applicable State requirenents.

C.  COST- EFFECTI VENESS

The selected remedy is cost-effective in providing overall protection in proportion to cost, and neets all
other requirements of CERCLA. The NCP, 40 C.F.R Section 300.430(f)(ii)(D), requires EPA to eval uate cost
effectiveness by conmparing all the alternatives which neet the threshold criteria protection of human health
and the environnent and conpliance with ARARs agai nst three additional balancing criteria: long-term

ef fectiveness and permanence; reduction of toxicity, nobility and vol une through treatment;

and short-termeffectiveness. The selected renedy neets these criteria and provi des for overal
effectiveness in proportion to its cost. The estimated present worth cost for the selected renedy is
$5,573,700 i f new extraction wells and treatnment systens are installed and $5, 268,300 i f Audubon Water
Conmpany wells and air strippers are utilized in lieu of utilizing new extraction wells and strippers as
descri bed under Al ternative 5A

D.  UTI LI ZATI ON OF PERVANENT SOLUTI ONS AND ALTERNATI VE TREATMENT TECHNCLOG ES TO THE MAXI MUM EXTENT
PRACTI CABLE

EPA has determned that the sel ected renedy represents the maxi mumextent to whi ch pernanent sol utions and
treatnent technol ogi es can be utilized while providing the best bal ance anong the other evaluation criteria.
O those alternatives evaluated that are protective of human health and the environnent and neet ARARs, the
sel ected renedy provi des the best balance of tradeoffs in terns of |ong-termand short-termeffectiveness and
per manence, cost, inplenentability, reduction in toxicity, mobility, or volume through treatnent, State and
community acceptance, and preference for treatnment as a principal elenent.

Under the selected remedy, treatment of both shall ow and deep bedrock groundwater using air stripping (and
vapor phase carbon where required) will provide a greater degree of reduction of toxicity, nmobility, or
volunme than the other alternatives evaluated. Alternative 5 Option Awll reduce contamnant levels in
groundwat er and reduce the risks associated with direct contact and ingestion of the groundwater to the
maxi mum extent practicable, as well as provide |ong-termeffectiveness

E. PREFERENCE FOR TREATMENT AS A PRI NCl PAL ELEMENT

The sel ected remedy satisfies the statutory preference for treatnment as a principal elenent. Aternative 5,
Option A addresses the prinmary threat of future ingestion and direct contact of contam nated groundwater
through treatnent using an air stripper

Xl.  DOCUMENTATI ON OF SI GNI FI CANT CHANGES

The Proposed Plan for the Comrodore Sem conductor Site was rel eased for public comment in July 1992. The
Proposed Plan identified Alternative 5A as the preferred alternative. EPA reviewed all witten and ora
comrents submitted during the comment period. Upon review of these comments, it was deternined that no
significant changes to the renedy, as it was originally identified in the Proposed Pl an were necessary.

EPA has updated the cost estimates for Alternatives 3, 4, and 5 based on the increased capital cost of
installing, newwells and air strippers with vapor phase carbon units if the existing Audubon Water Conpany
well's and strippers can not be utilized

Additionally EPA has updated the cost estimates for Alternatives 3, 4, and 5 if the Audubon Water Conpany
well's and strippers are used based on the increased cost of installing, operating and naintaining vapor phase
carbon units on the existing air strippers that may be used to inplement the renedy.

APPENDI X A Fl GURES

APPENDI X B TABLES



Tabl e 27

GACC Wor ker Scenari o
Adult Hazard Quotients and | ndices
Chroni ¢ Exposure

| NHALATI ON
GROUNDWATER OF QUTDOCR HAZARD
| NGESTI ON Al R | NDEX PARAMETERS
Br onodi chl or onet hane 7. 8E- 05 3. 7E-09 7. 8E- 05
Chl orof orm 3. 2E-03 1. 8E-06 3. 2E-03
1, 2- Di chl or obenzene NA 2. 0E-09 2. 0E-09
1, 1- D chl or oet hane NA 2. 2E- 07 2. 2E-07
1, 1- Di chl or oet hene NA 4. 5E- 06 4. 5E- 06
1, 2- Di chl or oet hene NA 2. 4E- 05 2. 4E- 05
Tet rachl or oet hene NA 1.5E-05 1. 5E-05
1,1, 1-Tri chl or oet hane NA 2. 3E-07 2. 3E-07
Tri chl or oet hene 2.1E-04 2. 5E- 05 2. 4E- 04
Vi nyl chloride NA 2. 1E-08 2. 1E-08
TOTAL 3.5E-03 7. 1E- 05 3. 6E-03
NA = Conpound not detected in the medi um
Tabl e 28
VFCC Current Worker Scenario
Adult Hazard Quotients and I ndices
Chroni ¢ Exposure
| NHALATI ON
GROUNDWATER OF QUTDOCR HAZARD
| NGESTI ON Al R | NDEX PARAMETERS
Br onodi chl or onet hane NA 3. 0E- 08 3. 0E-08
Chl orof orm 1. 8E-03 5. 8E- 06 1. 8E-03
1, 2- Di chl or obenzene NA 1. 6E-08 1. 6E-08
1, 1- D chl or oet hane 3.1E-04 5. 4E- 07 3.1E-04
1, 1- Di chl or oet hene 4. 6E- 03 1. 2E-05 4. 6E- 03
1, 2- Di chl or oet hene 6. 6E- 03 9. OE- 05 6. 6E- 03
Tet rachl or oet hene 2.1E-03 4. 0E- 05 2.1E-03
1,1, 1-Tri chl or oet hane 1. 2E-03 5. 6E- 07 1. 2E-03
Tri chl or oet hene 3. 8E-02 8. 7E- 05 3. 8E-02
Vi nyl chloride NA 1. 7E-07 1. 7E- 07
TOTAL 5.5E-02 2. 4E- 04 5. 5E-02

NA = Conpound not detected in the medi um



Tabl e 29

VFCC Future Worker Scenario
Adult Hazard Quotients and I ndices
Chroni ¢ Exposure

I NHALATI ON DERVAL | NHALATI ON

GROUNDWATER VWH LE VWH LE COF QUTDOOR HAZARD
| NGESTI ON SHOWNERI NG  SHOWERI NG AR | NDEX PARAMETERS
Chl or of orm 1. 8E-03 1. 2E-03 4. 7E- 05 6. 3E06 3. 0E-03
1, 1- Di chl or oet hane 3.2E-04 2. 2E- 04 6. 7E- 06 2. 9E05 5. 8E-04
1, 1- D chl or oet hene 9. 5E-03 6. 5E- 03 2.1E-04 1. 4E04 1. 6E-02
1, 2-Di chl or oet hene 1.3E-01 8. 7E- 02 1. 6E- 04 4. 1E03 2.2E-01
Tetrachl or oet hene 1.1E-02 7. 4E- 03 6. 2E- 04 3. 9E04 1. 9E-02
1,1, 1-Trichl or oet hane 1. 4E- 03 2.9E- 04 7. 3E-05 1. 5E05 1. 8E-03
Tri chl or oet hene 3.8E-01 2.6E-01 1. 7E-02 1. 3E02 6. 8E-01
TOTAL 5.3E-01 3.6E-01 1.8E-02 1. 7E02 9. 3E-01

NA = Conpound not detected in the nedium

Tabl e 38

GACC Wir ker Scenari o
Li fetime Carcinogenic Ri sk

| NHALATI ON
GROUNDWATER CF QUTDOCR  TOTAL
I NGESTI ON AR Rl SK PARAMETERS
Br onodi chl or onet hane 7. 3E- 08 3.4E- 12 7.3E-08
Chl oroform 7. 0E- 08 5.2E-10 7. 1E-08
1, 1- D chl or oet hene NA 2.5E-09 2.5E-09
Tet rachl or oet hene NA 9.5E-11 9.5E-11
Tri chl or oet hene 6. 2E- 09 1. 1E-09 7. 3E-09
Vi nyl chloride NA 8. 3E-12 8. 3E-12
TOTAL 1. 5E-07 4. 3E-09 1. 5E- 07
NA = Conpound not detected in the nedium
Tabl e 39
GANCC Wir ker Scenario
Lifetime Carcinogenic R sk Distribution
| NHALATI ON
GROUNDWATER OF QUTDOOR
I NGESTI ON AR TOTAL PARAMETERS
Br onodi chl or onet hane 47. 37 0.00 47. 37
Chl orof orm 45, 84 0.34 46. 18
1, 1- Di chl or oet hene NA 1.64 1.64
Tet rachl or oet hene NA 0. 06 0. 06
Tri chl or oet hene 4,01 0.73 4.74
Vi nyl chloride NA 0.01 0.01
TOTAL 97.22 2.78 100. 00

NA = Conpound not detected in the medi um



Tabl e 40

VFCC Current Wbrker Scenario
Li feti me Carcinogenic R sk

| NHALATI ON
GROUNDWATER OF QUTDOCR  TOTAL
I NGESTI ON Al R Rl SK PARAMETERS
Br onodi chl or onet hane NA 2.8E-11 2.8E-11
Chl orof orm 3. 8E-08 1. 7E-09 4. 0E- 08
1, 1- D chl or oet hene 8. 9E- 06 6. 8E-09 8. 9E- 06
Tet rachl or oet hene 3. 7E- 07 2.6E-10 3. 7E-07
Tri chl or oet hene 1. 1E-06 3. 9E-09 1. 1E-06
Vi nyl chloride NA 6. 8E- 11 6. 8E-11
TOTAL 1. 0E-05 1. 3E-08 1. 0E-05
NA = Conpound not detected in the nmedium
Tabl e 41
VFCC Current Worker Scenario
Lifetime Carcinogenic Ri sk Distribution
| NHALATI ON
GROUNDWATER OF QUTDOOR
| NGESTI ON AR TOTAL PARAMETERS
Br onodi chl or onet hane NA 0. 00 0. 00
Chl orof orm 0. 37 0.02 0. 38
1, 1- D chl or oet hene 85. 26 0. 07 85. 33
Tet rachl or oet hene 3.58 0. 00 3.58
Tri chl or oet hene 10. 67 0.04 10. 70
Vi nyl chloride NA 0. 00 0. 00
TOTAL 99. 88 0.12 100. 00

NA = Conpound not detected in the nmedium

Tabl e 42

VFCC Future Wrker Scenario
Li feti me Carcinogenic Ri sk

| NHALATI ON  DERMAL | NHALATI ON
GROUNDWATER VWH LE VWH LE OF QUTDOOR TOTAL
I NGESTI ON SHONERI NG~ SHOWERI NG AR RI SK PARAMETERS

Chl orof orm 3. 8E-08 3. 5E- 07 1. OE- 09 1. 8E09 3. 9E- 07
1, 1- D chl or oet hene 1. 8E-05 3. 6E- 06 4, 1E- 07 7. 6E08 2. 2E- 05
Tetrachl or oet hene 2. 0E-06 4. 7E- 08 1. 1E- 07 2. 5E09 2. 1E-06
Tri chl or oet hene 1.1E-05 1. 2E-05 5. 0E- 07 5. 7TE07 2. 4E- 05
TOTAL 3. 1E- 05 1. 6E-05 1. OE- 06 6. 5E07 4. 9E- 05

NA = Conpound not detected in the nmedi um



Tabl e 43

VFCC Future Worker Scenario
Li fetine Carcinogenic R sk Distribution

| NHALATI ON  DERVAL I NHALATI ON

GROUNDWATER VWH LE VWH LE OF QUTDCOCR TOTAL
I NGESTI ON SHONERI NG  SHOWERI NG Al R PARAMETERS
Chl orof orm 0. 08 0.71 0. 00 0. 00 0. 80
1, 1- D chl or oet hene 37. 33 7.44 0.84 0.16 45.76
Tet rachl or oet hene 4.01 0.10 0.23 0.01 4. 34
Tri chl or oet hene 22.81 24.09 1.03 1.17 49.10
TOTAL 64. 23 32.33 2.10 1.33 100. 00

NA = Conpound not detected in the nedium

Tabl e 45

Cont anmi nant of Concern MCL in parts per billion (ppb)
Br onodi chl or onet hane 100
Chl orof orm 100

1, 2 Dichl orobenzene 75
1,4 Dichl or obenzene 600
1,1 Dichl oroet hane 810[ *]
1, 2 Di chl or oet hane 5
1,1 D chl oroet hene 7

1, 2 Di chl or oet hene 70
Tet rachl or oet hene 5
1,1,1 Trichl oroet hane 200
Tri chl or oet hene 5

Vinyl Chloride 2

<Foot not e>
[*] Non-carcinogenic heal t h-based concentration.
</ f oot not e>



TABLE 46

Affected And Potentially Affected Residences To Be
Connected To The Public Water Supply System

Resi dence
1139 Rittenhouse Road
1151 Rittenhouse Road
1161 R ttenhouse Road
2660 Audubon Road
2703 Audubon Road
2705 Audubon Road
2709 Audubon Road
2711 Audubon Road
2714 Audubon Road
2719 Audubon road
2723 Audubon Road

2729 Audubon Road



